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Drigai reu ; auuuiueu rt)u, »u« oru uuu ±im twgueuu) rouaiui umuK ; 
pubescence sparse, greyish black ; wings hyaline, infuscated at apex, 
radial cell very short, its apex not reaching beyond the apex of the 3nl 
cubital cell, stigma dark testaceous, nervures and tegulae pale testaceous. 

$ Differs from the 9 as follows : less conspicuously shining, front 
and mesonotum minutely but sparsely punctured, pubescence grey, 
longer and denser, abdomen often reddish black ; wings clear hyalino, 
their apices not infuscated, stigma less dark. 

Zonjr. 5 5-5 mm. $ 7 mm. 

Habitat: Quotta. 
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Vol. XV. BOMBAY. No. I. 

NEW SPECIES OF INDIAN HYMENOPTERA. 

By Major C. G. Nursb, 13th Bombay Infantry. 

The following new species belong to the family Sphegidsa. The 
most interesting are two species of the little known genus Homogam- 
brus, of which the 9 has not previously been described. Three species 
of the genus Palarus have also been included below • in the Indian 
region this genus has hitherto only been recorded from Ceylon. Two 
species in the following paper were sent me by Mr. G. C. Dudgeon, 
who also forwarded their descriptions in M.S. His notes on Stigmus 
tuculus are particularly interesting, as his observations confirm those of 
Geraud that certain species of this genus store their nests with Aphidae. 

ASTATA QUBTT^ n, 8p. 

9 Smooth and shining, except the median segment, which is finely 
longitudinally striate ; front very convex, pronotum somewhat long, 
median segment gradually narrowed and rounded posteriorly. 
Black ; the apices of the femora, and the whole of the tibim and tarsi 
bright red ; abdomen red, the 3rd and 4th segments reddish black ; 
pubescence sparse, greyish black ; wings hyaline, infuscated at apex, 
radial cell very short, its apex not reaching beyond the apex of the 3rJ 
cubital cell, stigma dark testaceous, nervures and tegulae pale testaceous. 

$ Differs from the 9 as follows : less conspicuously shining, front 
and mesonotnm minufely but sparsely punctured, pubescence grey, 
longer and denser, abdomen often reddish black ; wings clear hyaline, 
their apices not infuscated, stigma less dark. 

Long. 9 5-5 mm, $ 7 mm. 

Habitat : Quetta. 
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This species is nearest to A. lubriectta (Nurse) described from Deess, 
bnt differs ia the sculpturing, and in the greater part of the femora 
being black, and not red. I have several specimens of die 9, but only 
one of the $, and as it is much smaller than the other sex, it may be 
an unusually small specimen. 

fiOMOGAHBBUS OBBON, U. Sp. 

S Clypeus and front smooth and shining, mesonotum, soutellumy 
and post soutellum sparsely punctured, median segment striate, the 
vtriations longitudinal at base, oblique at the sides, almost semicircular 
at apex in the centre, abdomen minutely punctured ; front above the 
base of antennse raised almost tuberculate, median segment roundly 
truncate posteriorly, abdomen scarcely as long as thorax. Black; the 
mandibles, legs, and apical abdominal segment red ; the apical margins 
of the abdominal segments very narrowly reddish ; pubescence silvery, 
in some lights with a golden tinge, especially on the olypeus and front; 
the bases of 1st and 2nd abdominal segments more or leas pruinose ; 
wings hyaline, nervures and tegulea pale testaceous. 

Long. 6-7 mm. 
• Habitat : Deesa, five specimens : Quetta, one specimen. The 
latter has the whole abdomen red, but does not appear to differ in 
other respects from the Deesa specimens^ and I conclude it must be 
the same species. 

This genus has not previously been recorded from India, in fact only 
a few species are known. 

HOMOOAMBBUS MENELAUS, n. sp. 

9 Front minutely but not very regularly, vertex and thorax 
more coarsely punctured, median segment finely reticulate, abdomen 
minutely punctured ; head broader than the thorax, clypeus very 
prominent and convex, its apical margin nearly transverse, with two 
notches in the centre ; the portion of the front above the base of 
antennae raised, smooth and shining ; eyes convergent towards the 
vertex, but not meeting, their distance apart at vertex being about half 
as much again as the distance of the anterior ocellus from the margin 
of the eyes ; posterior ocelli flattened, but not obsolete ; antennae with 
the scape as long as the 2nd and 3rd joints of the flagellum united, the 
second being slightly the longer ; median segment with a semicircular 
portion at base reticulate ; abdomen scarcely longer than thorax, apical 
segment with a smooth and not very clearly defined pygidium. 
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Black and shining ; the apieal margins of the abdominal segments, the 
tibi» and tarsi, testacaoos: a little short, golden, pnbesoenoe on the 
djpens and front ; wings hyaline, nervnres and tegulse pale testaceons. 

Ziong. 4—5-5 mm. 

Habitat : Peshin, Balnohistan, three specimens ; Deesa, one speci- 
men. The latter, however, differs from the Peshin specimen in 
having the whole of the legs red, and the apical margins of the abdo- 
minal segments not testaoeons. The appendicular nervure is also 
more dearly defined. But the sculpture does not appear to differ from 
that of the other specimens, and I think that it is the same species. 

No 9 of this genus has, I beKeve, been hitherto described, but, 
although 1 have not obtained a ^ of this species, I have little doubt 
that I have correctly placed it. It is too small to be the other sex of 
R creon above. 

Tachttbs dilwaka, n. sp. 

9 Head and thorax extremely minutely and closely punctured, ab- 
domen minutely aciculate ; dypeus convex, transverse anteriorly ; an 
impressed line from between bases of antennae through anterior ocellus 
to vertex ; median segment with a median longitudinal furrow. Black ; 
the greater part of the femora, and the whole of the tibisa and tarsi red ; 
pubescence on clypeus, front, and legs golden, on the thorax and base 
of first abdominal segment greyish and somewhat sparse, except on the 
median segment ; pile on abdomen silvery, a few stiff, black hairs on 
apical abdominal segments, pygidium with stiff golden-red and black 
hairs intermingled, appearing golden-red when viewed obliquely ; 
wings flavo-hyaline, nervures pale testaceous, tegulsB red ; third cubital 
tell much narrowed, narrower than the second both above and below. 

Long. 12-16 mm. 

Habtfat : Mount Abu. 

Nearest to T. modesta, from which it can be distinguished by the 
hairs on the pygidial area being black and golden-red, not silvery. 
TaOHYTBS SHIVA, n. sp, 

9 Differs from T. dilwara above only in the median segment being 
ahorter and the whole of the legs being black, not red ; the legs are 
covered with golden pile, and the spines are testaceous red, as in r« 
dilwara. 

Long. 16 mm. 

Habitat. Deesa; Mount Abu. 
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Larra nb^ra, n. sp. 
9 Head shining, the clypeusand vertex minutely and closely punc- 
tured, the extreme apex of the clypeus impunctate ; mesonotum, scutel- 
lum, and postacutellum rather more deeply and less finely punctured 
than the head, median segment finely transversely striate, with punc- 
tures between the strise ; abdomen shining, the bases of the segments, 
extremely minutely punctured, their apices impunctate ; apex of clypeus, 
waved, scarcely emarginate ; front above the antennsB with three sul- 
cations, impunctate and very shining ; ocellus situated in a hollow, ano- 
ther and slighter hollow where the posterior ocelli should be ; mesono- 
tum with a slight impressed median longitudinal line at base ; median 
segment roundly truncate posteriorly, with a trace of a longitudinal 
carina ; pygidium with a few scattered punctures. Black ; the greater 
part of the mandibles, the intermediate and posterior femora and tibiae 
red ; all the spines of the legs more or lessrufo-testaceous ; scarcely any 
pubescence except on the thorax below, where it is short and greyish ; 
wings fusco-hyaline, the hind wing at base hyaline, nervures dark tes- . 
taceous, tegulse rufo-testaceous. 
Long. 13-17 mm. 
Habitat : Quetta. 

Allied to L. erratica, but may be distinguished from it by having 
the intermediate femora and tibiae, and the posterior tibiae, red and not 
black. 

PaLABUS INDIOUS, n. sp. 
$ Clypeus with a few shallow punctures, front, vertex, and prono- 
tum impunctate, mesonotum and scutellum sparsely punctured, post- 
scutellum impunctate, median segment with oblique, almost semicircular^ 
striations, abdomen sparsely and shallowly punctured ; mandibles with 
a wide incision on their outer margin, eyes at vertex about as far apart 
as the length of the third joint of the antennae ; clypeus small, very 
convex, nearly semicircular, its apex rounded ; front with the portion 
between the base of antennae and the ocelli much raised, almost tubercu- 
late, with a median longitudinal impressed line ; anterior ocellus large 
and round, situated in a deep hollow ; posterior ocelli elongate-oval^ 
with a fovea between them ; antennae with the scape short and stouts 
the third joint the longest, fourth and fifth subequal ; pronotum modern 
ately wide, depressed in the centre ; median segment rounded in the 
middle posteriorly, with a wide meclian depression, deepest posteriorly. 
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Ihe lateral angles slightly raised and very oonspicaons ; abdomen long* 
er than the head and thorax united, first ventral segment with two 
oonspicuous tuberoles, third ventral segment very much produoed be-^ 
low, seventh ventnd segment with two small tubercles, pygidium elon- 
gate, with a deep median groove, its apex notched; a little short, 
sparse, silvery pubescence on the front, cheeks, legs, and apical abdo- 
mmal segments. Head with the clypeus, anterior portion of front, ver- 
tex, and occiput black ; antennae yellow at base, gradually becoming 
red at apex ; thorax black, the pronotum yellow, tubercles and a spot 
above them yellowish red, soutellum and postsoutellum red • abdomen 
yellow, the first segment and the depressed portions of the remaining 
segments, including the pygidium, light red ; the margins of all the 
segments when extended very narrowly black ; legs red. Forewing 
flavo-hyaiine, its apical margin lighter, the portion about the appen- 
dicular cell inf nscated ; hind wing lighter flavo-hyaline, its margin hya- 
line ; nervures testaceous, tegulsB reddish yellow ; second cubital cell 
very slightly stalked, third cubital cell reaching just beyond the apex 
of the radial cell ; both recurrent nervures received into the second 
cubital cell, the first just within its inner angle, the second one- third 
the length of the cell on the cubital nervure from its outer angle. 

Long. 16 mm. 

Habitat : Deesa ; a single specimen. 

Palabus quibscbns, n. sp. 

9 Clypeus with a few shallow punctures, front impunotate • meso- 
notum minutely and closely punctured at the sides, sparsely and coarse- 
ly in the centre, soutellum with a few scattered punctures ; median 
segment striate, the strisB longitudinal at base, oblique at the sides, 
transverse at apex ; abdomen finely and closely, but somewhat irregu- 
larly, punctured ; the distance apart of the eyes at vertex is about the 
length of the third joint of the antennse, which is the longest ; clypeus 
spiall, convex, its anterior margin rounded, from its posterior margin 
to the anterior ocellus runs a conspicuous ridge ; anterior ocellus the 
largest, the posterior ones oval ; pronotum narrow, and depressed be- 
low the level of the mesonotum ; median segment below the level of the 
postsoutellum, its posterior lateral angles raised and oonspicuous ; pygi- - 
dium long and narrow, impunotate, with its margins raised \ ventral 
segments not produced below. Yellow ; the tips of the mandibles, two 
iixegular marks on the front between the base of antennsB and the 
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vertex, the mesonotum, except a U-shaped marked, a spot'behind the 
tegulse, the base and median farrow of the median segment, the base 
and apex of the abdominal segments, and small round lateral spots on 
the latter, black ; antennae and the bases and apices of some of the ab- 
dominal segments more or less red ; pygidinm yellow at base, red at 
apex ; a little silvery pile on the front ; wings hyaline, nenmres tes- 
taoeous, tegulsB yellow ; the appendicular cell is not very clearly 
marked, the third cubital cell reaches considerably beyond the radial 
cell, the third oubital nervure being received near the apex of the 
radial cell, which is broadly rounded ; the second oubital cell, which is 
only very slightly stalked, receives both recurrent nervures, the first 
well within its inner angle, and the second at a slightly greater distance 
from its outer angle. 

^ Difiers from the 9 as follows : first ventral segment with two 
small tubercles, second ventral segment much produced below, pygidium 
shorter, much broader, tridentate at apex, the middle tooth slightly, 
but not much, longer than the lateral ones ; the third cubital nervure 
b received further from the apex of the radial cell and the first recurrent 
nervure is interstitial^ or nearly so, with the first transverse cubital 
nervure. 

Long. 8-10 mm. 

Habitat': Deesa ; five specimens. One (has the yellow marb'ngs 
much less developed than the others, and the greater part of the thorax, 
especially below, is black. 

Palarub fabius, n. sp. 
9 Allied to P. quiescens above, but differs as follows : smaller 
and less robustly built comparatively, mesonotum impunotate, abdomen 
more sparsely punctured, thorax with long silvery pubescence, no 
U-shaped mark on mesonotum, and less yellow on the thorax gene- 
rally ; wings with the nervures paler testaceous, the *first recurrent 
nervure interstitial with the first transverse cubital nervure ; all iho 
femora and sometimes the tarsi more or less red. 

9 Smaller than the same sex of P. quteacens ; the front, except the 
clypeus, black, thorax darker and without the U-shaped mark on the 
mesonotum ; the black markings of the abdomen more developed, 
pygidium with the central tooth much longer than the lateral ones^ all 
the femora more or less black. 
Long. 6-8 mm. 
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Habitat : Deesa. 

Tho above three species are easily distinguished from P. ortentcdiSf 
the only species previously recorded from the ludiau region^ by the 
much greater convergence of the eyes. 

MiSCOPHUS QUBTTABNSIS, n. Sp. 

9 Head, thorax, and abdomen very minutely and closely punctur- 
ed, median segment finely obliquely striate ; clypeus slightly raised in 
the centre, its apex almost transverse ; front with a median longitudinal 
impressed line ; abdomen scarcely longer than thorax. Black, with 
bronzy reflections ; basal two abdominal segments dark red ; head, 
thorax, apical portions of abdominal segments, and legs with sparse, 
short, silvery pile ; wings hyaline, their apices slightly infuscated. 

$ Similar, slightly smaller, abdomen longer in proportion, i^e 
segments slightly constricted, front with golden pile. 

Long. 5 mm. 

Habitat : Quetta ; two specimens. 

This species may be easily known from both Jf. roihneyiy and from 
M. difficilis described below, by its being punctured. 
MiSOOPHUS DIFFIOILIS, n. sp. 

9 S Head, thorax, and abdomen smooth and shining ; clypeus 
much broader than long, rounded anteriorly • front between base of 
antennsB and anterior ocellus with a longitudinal impressed line ; 
median segment rounded posteriorly, with a trace of a median longi- 
tudinal furrow, the segment microscopically striate at base, the stris? 
oblique at the sides, transverse in the centre. Black ; the scape of the 
■ntennsB, the tibise, and tarsi red ; wings hyaline, forewing fuscesoent 
along the costal margin, nervures and tegulas black. 

Long. 8-4 mm. 

Habitat : Peshin, Baluchistan ; six specimens. 

This is, I believe, the smsUest species yet described. 

GAtSTBOSBRICnS BLBGTDS, n. Sp. 

9 Head and thorax minutely aciculate, abdomen smooth ; clypeus 
much broader than long, emargiuate anteriorly ; median segment 
roonded posteriorly ; pygidium with a few scattered punctures. Head 
and thorax black ; the base of the mandibles, clypeus, the greater part 
of the scape and sometimes the flagellum of die antennse, the abdomen, 
the greater part of the femora, and the whole of the tibiss and tarsi, 
red ; head, thorax, and abdomen covered with a short, silvery pile, 
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which in some lights has a golden tinge ; pygidium without pubesoence 
(possibly abraded) ; wings hyaline, nervures testaceous, tegulse red. 

Long. 5-6 n>m. 

Habitat : Deesa ; three specimens. 

Of the four Indian species hitherto described, three, «£?., G. rothner/i^ 
6r. wroughtoni, and G. rufitarais can be at once distinguished from 
the present species by their much larger size ; G. binghami has the legs 
more or less yellow ; G. wcdtlii from Egypt has the abdomen chiefly 
black, and is much larger. 

Tbypoxylon mediator, n, sp, 

9 Head, thorax, and abdomen impunctate, median segment with 
the basal half somewhat coarsely reticulate ; clypeus much produced an- 
teriorly, its margin rounded, and reaching well below the lower mar- 
gin of the eyes ; antennsB close together at base, inserted some distance 
above the posterior margin of clypeus ; the second joint of the flagellum 
the longest;, slightly longer than the apical joint ; emargination of the 
eyes deep but narrow, distance of eyes apart at posterior margin of cly- 
peus only half their distance apart at vertex ; a deep furrow from an- 
terior ocellus to base of antennae, the portion of the front on either side 
of it and just in front of anterior ocellus much raised ; median furrow 
of median segment not conspicuous, no lateral furrows ; first abdomi- 
nal segmetit very long, slightly longer than second and third united, 
the two latter subequal. Black ; the mandibles, base of the tibiae, cal- 
caria, and the tarsi more or less rufo-testaceous ; pubescence silvery, 
very thick on clypeus and front ; wings hyaline, nervures black, tegu- 
lae testaceous ; the radial cell conspicuously long. 

S Similar, smaller, the antennae longer, their apical joint curved 
and pointed ; the intermediate and posterior tarsi rufo-testaceous only 
at the bases of tlie joints. 

Long. 7-10 mm. 

Habitat : Quetta ; several males and one female. The latter I 
found nesting in a hole in the trellis work of my verandah. 

Of the Indian species the present is nearest to T. cognatum^ but may 
be distinguished by the median segment being reticulate and not 
striate. 

Ammophila bolanica, n. sp. 

9 Head, pronotum, mesSnotum, and scutellum posteriorly some- 
what sparsely punctured, scutellum posteriorly finely but obscurely 



NEW SPECIES OF INDIAN H7MEN0PTERA. 9 

striate, median segment finely and regularly rngose, abdomen smooth 
and shining; eyes with their inner orbits nearly parallel, clypeos broader 
than long, arched anteriorly ; posterior ocelli nearer to one another 
than to the margin of eyes ; antennae with the third joint the longest, 
but not so long as the fourth and fifth united ; pronotum rather long, 
mesonotum with a median longitudinal line at base ; median segment 
gradually sloping for about two-thirds of itg length, then perpendicular, 
its posterior margin rounded ; petiole short, formed of the first seg- 
ment only, second segment gradually widening to apex, about tlie same 
length as the first, and rather longer than* the third abdominal segment. 
Black ; the abdomen very shining ; front, scape of the antennpB, cheeks, 
thorax, and femora covered with long but not very dense black pubes- 
cence ; legs very spinose ; forewing subfuscous, hindwing rather lighter, 
the first dlscaidal nervure m reoaived nearly in the middle of the 
second cubita] cell. 

Lonff, 16-17 mm. 

Habitat ; Quetta ; four specimens. 

I first saw this insect in the Bolan Pass on my way to Quetta. It is 
allied both to A. Iceta described from Chaman, South Afghanistan, and 
to the European species A, ehenina^ which extends into Persia, but it 
differs from both in being smaller and in the sculpture of the median 
segment. 

Ammophila funbkba, n. sp. 

$ Clypeus almost impunctate, vertex of head sparsely punctured, 
pronotum impunctate, mesonotum obliquely, scutellum and post 
scutellum longitudinally, and median segment transversely striate ; 
abdomen iinpunotate, the first two segments shining ; clypeus much 
produced, its anterior margin transverse, a conspicuous median longi- 
tudinal carina not reaching the anterior margin ; dbtanoe of eyes 
apart at vertex about half as much again as at clypeus; posterior 
ocelli rather closer together than their distance from margin of eyes ; 
antennae with the second joint of the flagellum the longest, apical five 
joints widest in the middle ; pronotum wide, not or scarcely notched ; 
the striation of the median segment much coarser at the sides than 
above ; petiole formed of the first abdominal segment only, second seg- 
ment gradually widened towards apex, where, however, it is much 
narrower than the base of the third se^ent ; legs stout, tarsal claws 
bidentate. Black > antennae, abdomen, and legs pruinose ; front with 

2 
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a very little whitish pile, cheeks and thorax in front and at the sides 
with a little greyish to fuscous pubescence ; wings hyaline. 

Ijong, 23 mm. 

Habitat : Deesji ; a single specimen. 

This species, having the itrsal claws biden^ate, belongs to the sub* 
genns Pai*apsjiminophila, of which tlie only other Indian representative 
is A, enjthrocppluJa, The latter species has, however, the wings 
fuscous and the legs red. 

SpHEX FRA0ILT8, n. Sp. 

9 Head and thorax with thick but rather short white pubescence, 
liiding the sculpturing, except on the median segment, whioh is finely 
transversely striate ; clypeus broader than long, its anterior margin 
rounded, with a very slight emargination in the centre ; inner margins 
of eyes parallel, cheeks and occiput moderately developed, mandibles 
very long, simple at apex ; second joint of flagellura of antennae half 
ns long again as the third ; prjnotnm rather long, mesonotum with an 
impressed line at luise, scutellum notched, hut not postscutellura ; 
median segment rather long, gradually sloping, rounded posteriorly, 
without any longitudinal furrow ; petiole of abdomen rather shorter 
than second and third segments united, remaining segments forming an 
elongated oval ; ventral plates of abdomen not pubescent or punctured ; 
legs long, slender, the tarsi strongly spinose, olaws bidentate. Black ; 
ihe mandibles in the centre, tegnla?, second and following abdominal 
segments, apex of femora, tibiae, and tarsi, rather light red ; the ab- 
dominal segments have at apex bisinuate bands of lighter colour; many 
of the spines of the legs are white ; wings hyaline, nervures testaceous ; 
se?ond ouhital coll higher than long, rhomboidal, third much narrowed 
above, sub-trianguLir ; the first recurrent nervureis interstitial with the 
fir^t transverse oubilal nervure, the second recurrent nervure is receiv- 
ed into the third cubital cell near the inner angle. 

S Smaller, clypeus morA produced, eyes very slightly divergent at 
vertex, all the legs, and the second and basal half of tlie third abdominal 
segments black ; the second abdominal segment with thick white pubes* 
conce. 

Long. 9 17 mm. $ 13 mm. 
^ Habitat : Deesa ; Quetta. 

This species looks like a miniature 5. nivosns, but it is less than half 
'tlie' si^e, and' differs in other rospcots. 
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SpHBX RBTRAOTU0) n« sp. 

$ Head and thorax with rather thiqk but short pubesoeooe, which 
hides the sculpturing, abdomen pruinose ; clypeus longer than broad^ 
very convex, its anterior mar^n nearly transverse in the centre, 
tounded at the sides; eyes slightly divergent towards vertex, ocofiput and 
cheeks Dot much developed ; mandibles simple, rather lopg and slen* 
der ; second joint of flagellum of antennae longer than third ; pronotum 
short, not notched ; scntellum notched, but not postscutellum ; median 
segment long, gradually sloping, narrowed and rounded at apex, without 
a furrow, coarsely but obscurely transversely striate ; petiole rather 
longer than the second segment, which is subequal to the third in length ; 
ventral segments not pul)escent or punctured : legs long, slender, 
rather feebly spined, the claws bidentate, the inner calcar of posterior 
tibiae pectinated. Black ; the apical margins of the abdominal seg* 
ments sometimes very narrowly testaceous, the abdomen below red ; 
pubescence and pile greyish white ; wings hyalino, their apical mar* 
gins very slightly infuscated. 

Long. 15-17 mm. 

Habitat : Qnetta ; three specimens* 

In Bingham's key this species would come next to S. ntvosus, but it 
is not very nearly sjUied to that species. Of the European species it 
appears to come nearest to S. argentulus (Fabr.), but it is much smaller, 
the wings are not dark at base, and the pubescence is greyish white, 
not black. 

PSBN BE^RACTUS, n. Sp. 

9 Clypeus and front with the sculpturing hidden by the pube&» 
oence, vertex of head impunotate, mesonotum finely, sparsely, and shal- 
lowly punctured, abdomen smooth and shining ; clypeus broader than 
long, its anterior margin rounded, with a very slight incision in the 
centre ; inner margin of eyes rounded, the width apart of ^yes at ver- 
tex being slightly greater than below ; antennae inserted about 
the length of the third joint of the flagellum above the posterior margin 
of the clypeus, strongly clavate, the second joint of the flagellum half as 
long again as the third, front with a carina between the antennas ; 
cheeks strongly developed ; pronotum short, below the level of the me- 
sonotum, the latter broader than long, rounded anteriorly ; median 
segment with a triangular portion at base depressed, the depressed por- 
tion longitudinally striate, and produced into a somewhat narrow 
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median farrow, the sides of the median segment rounded, obsoturely 
retionlate ; petiole shorter than thorax, remainder of alidomen as long 
as bead, thorax, and petiole united ; pygidium punctured. Blaok ; the 
mandibles in the centre, &e second and third abdominal segments, and 
sometimes the matgios of the remaining segments, dark red ; tibiffi ai 
base and the whole of the tarsi more or less testaceous, calcaria pale ; 
clypeus and front <)overed with short, silvery pubescence ; tbbrak, 
femora below, and apical two or three segments of abdomen with longer, 
sparse, greyish pubescence ; wings hyaline, the first recurrent nervure 
is received into the second cubital cell befoi^e the middle, the second 
recurrent nervure into the third cubital cell just beyond its inner angle. 

Long. 12 mm. 

Habitat : Mount Abu ; three specimens. 

This specids belongs to Cameron's Anmilipes group. Of the IiTdiati 
species it comes next to P. refivetUris, but can easily be distinguished 
from it by the petiole being shorter than the thorax, whereas in rufi- 
ventris it is as long as head and thorax united. 

Stigmus cuoulus, n. sp. {Dudgeon M. 5.) 

" 9 Differs from 5, congruus (Walk.) in being loss than half the 
" size, in the whole of the antennae being testaceous, clypeus subtrian* 
** gular and slightly produced ; tubercles not whiter 

" Long. 3-5 mm, 

" Habitat : Holta, Kangra Valley. 

" This small insect nests in the holes bored in soft pine by a minute 
** species of beetle. It stores its nest with aphidsB, and lives in colonies 
" of thirty or forty together. My specimens were procured from a table 
** in my verandah, where I had many opportunities of watching their 
*' habits. It is much smaller than the other two Indian species of the 
•* genus." 

Pa8SAL(ecus dudgboni, n. sp. 

5 Head and mosonotum finely and closely punctured, median 
segment finely reticulate, abdomen impunctate or nearly so ; clypeus 
broader than long, subtriangular, its anterior margin rounded, labrum 
triangular, mandibles blunt at apex ; eyes divergent towards the 
vertex, their distance apart there being half as much again as at the 
base of antennee ; front without tubercles, scape of antennse as long as 
the first four joints of the fiagellum united, these latter joints being 
siibequul, ai)ical joint of flagellum the longest ; mcsoplenrie with a 
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single fiirwwri median segment rounded posteriorly, abdomen I'ather 
longer than thorftx, petiole very *ort, second segment the longest, 
second and third segments constricted at apex. Black ; the scape of the 
aniennse, tnberdet, apex of all the femomj the greatef part of the Ubu^, 
and all the tarsi mors or lew yellow i the first two joints of the flagellum 
testaceous ; wings hymline and iridescent, nenmres dark brown, 
tegute yellowish ; clypeus, front, and cheeks with short, stiff, rilvery 
pubescence. 

Lang. 5 mm. 

Habitat : Kangra Valley, Punjab, 4,500ft ; two specimens sent me 
by Mr. O. 0. Dudgeon. 

This species is easily distingubhed from F.levipes by its smaller 
size, and by the median segment being reticulate. It is near to P. 
reticidaius (0am.), but has no keels on the head. 

DiODONTUS TEHUIS, n. Sp. 

9 ^ Head with a few scattered punctures, mesonotum and abdo^ 
men smooth and shining, median segment finely rugose ; clypeUs with 
the anterior margin rounded, with a deep notch in the centre, eyes 
slightly divergent towards the vertex, cheeks strongly developed ; 
posterior ocelli further apart from one another than from the margin 
of eyes ; antennse short, stout, the third joint of the flagellum slightly 
the longest, remainder subequal j median segment narrowed and round- 
ed posteriorly. Black ; the mandibles, except their tipsj the scape of 
the antennsB, apex of the femora, and the whole of the tibiae and tarsi 
pale yellow ; the flagellum of the antennoe red ; dypeus and front (^) 
with short, thick, silvery pubescence ; wiugs hyaline and iiudescent, 
uervures black, tegulae pale testaceous. 

Long, i* — 3-5 mm. 

Habitat : Quetta ; Pesliin ; five specimens. 

Two species of this genus have been described from India by Mr. 
Cameron, vis. D. genictdalus and D. sttiolcUus. From the former the 
present species may be distinguished by the tibiae and tarsi being 
yellow ; from the latter by the antennae being red, not blacJk. The 
only European species with yellow mandiblesj Di. mmuius (Fabr.) has 
also the antennae black. 

DiObONTOS SBLKCTTJS, n. Sp. 

$ Head, thorax, and abdomen almost smooth, with si few scattered 
punctureS) median segment finely reticulate ; dypeus with three 
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minute teeth imierforly ; eyes with th^ir inner id^bitfi parallel, oheeka 
strongly developed, 2^ broad as the eyes or nearly ^ ; anterior ocellus 
closer to the posterior onps than the latter are to one another ; median 
segment laterally with a small tubercle. Black ; the mandibles and 
the tibial and tarsi yellow, the tibias darker in the centre ; wings 
'hyaline, nervures and tegida testaceous. 
. ^ Similar ; olypeus and front with silvery pubosoenoe, flagellum 
of antenn8B pale below, eyes divergent towards vertex. 

Lumg. 4-5 mm. 

Habitat : . Deeia ; Quetta i Pesbin ; six specimens. 

This species is nearest to D. geniculatus^ but may be separated from 
it by the lateral tubercles on the median segment. 
D10DONTU8 RUSTICU8 n. sp. 

S Head rather closely and coarsely punctured, the pnnctures on 
the front running into stride, thorax sparsely punctured, median 
segment reticulate abdomen microscopically with minute ahd not 
very close punctures ; clypeus with the anterior margin rounded, 
labrum notched ; eyes divergent towards the vertex, cheeks well 
developed ; antennee long, filiform, the apical joint the longest. 
Black ; the tibisB and tarsi more or less pale testaceous, the latter 
darker in the middle ; front with thick silvery pubescence ; wiuga 
hyaline, nervures black, tegulsB pale testaceous. 

Lang* 5 mm. 

HABITAT : Quetta ; Peshin ; six specimens. 

The only Indian species hitherto described which has black man- 
dibles. 

QORYTBS JNTRUDKNS, n. sp. 

9 Impunctate, or nearly so, except the ^cutellum and median 
segment, which are somewhat sparsely and shallowly punctured ; eyes 
convergent below, their width apaH; at vertex being about twice that 
at base of antennae, their fetcettlng fine and regular ^ ocelli very 
small, the distance apart of the posterior ones being greater than their 
distance from the margin of eyes ; clypeus broader than long, its 
anterior margin produced and almost transverse; antennse long, filiform, 
inserted not much above the posterior margin of clypeus, the second joint 
of flagellum the longest, third and following joints gradually decreasing 
in length to apex; cheeks well developed, their width being more 
than half the width of the eyes; proaotuni narrow, mesusteinum 



NEW SPECIES OF INDIAN HYMENOPTERA. 16' 

sbarply defined laterally, almost oarfnate; median segment gradually' 
sloping towards apex, with a triangalar sharply defined enclosed spaoe, 
the latter with outwardly divergent striae ; anterior tarsi with long • 
spines ; abdomen longer than head and thorax unitedy first segmmit 
not petiolate, but gradually widening towards apex, where it is as wide 
as the base of the seoond segment ; seoond segment about as long as the 
first, with a deep transverse furrow at base ventrally ; pygidium shaped 
like an isosoeles triangle, sparsely punctured* Dark red; the fronts 
vertex, and apical two or three joints of the antennae bluok ; scutellum, 
postscntellum, and a broad apical band on second abdominal segment 
yellow ; the endosod spaoe at the base of median segment, the temora 
above, a median narrow band on second, and the base of the third abdo- 
minal segments blackish ; slightly prainose, with a little sparse silver pile 
ouclypeus and median segment ; wings sub-hyaline, with a dark fuscous 
cloud covermg the whole of th^ radial and the gre(iter part of the second 
and third cubital cells, stigma very light testaceous, nervures testaoeous, 
tegnlae red ; the first recurrent nbrvure Is received into the second cubital 
cell nfear the middle, the second near its outer angle | medial cell of 
hindwing very long, ne»arly twice the length of anal cell. 

g Similar^ the anteonse longer, anterior tibisa and tarsi yellow. 

Long. -8 t»m# ' , ■» 

Habitat : Mount Abu ; five specimeili* 

Having the eyes convergent below, this species would come into 
Bingham's key under '^ A,*' but it is not very near any of the other 
species in that section. Superficially it somewhat resembles G. capi* 
tatus (Nurse), but the yellow mnrkings are fewer, and the eyes are 
much more strongly convergent below. The very small ocelli serve 
to distinguish it at once from G. capitaitu, in which species the ocelli 
are quite three times as large as in the present species* 

GORTTRS IMPUOENS, U. Sp. 

S* Smooth and impunctate, covered with some sparse, white 
pubescence ; eyes with their inner margins parallel, the facetting fine 
and regular ; ocelli large, the posterior ones distant from the margin 
of eyes about half as much as their width apart ; clypeus very short 
jMid broad, its interior margin slightly arched ; antennae long, inserted 
close abpve the posterior margin of clypeus, apical joint the longest, 
curved and pointed, the, three jojnts preceding it somewhat thickened ; 
cheeks moderately developed ; median segment with a well-defined 
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triangalar enclosed space, produced at apex into a longitudinal Ifarrow, 
the enclosed space reticulate, sides of the segment well rounded ; first 
abdominal segment not petiolate, about as long as second, the latter 
has no transverse ventral furrow j pygidium small, with a few punc- 
tures. Head blacb, the dypeus and front to just above the base of 
antenn® and the scape pale yellow ; mandibles and flagellum of 
antennse more or less red ; thorax red, the encilosed space of median 
segment and its furrow black ; abdomen black, first segment with 
two oval sublateral apical spots, second with an apical band much nar- 
rowed in the middle, and fifth segment pale yellowish white, ventrally 
entirely black ; legs black, the anterior and intermediate femora red 
below, and the anterior tarsi reddish • a yellow or yellowish white line 
on all the tibise above ; wings subhyaline, first cubital nervure re- 
ceived into second cubital cell just before its middle ; median cell of 
hind wing about twice as long as anal cell. 

Long* 6 tntn* 

Habitat : Mount Abu ; a single specimen. 

Nearest to 0. ptctus^ but may easily be distinguished from it by 
the absence of the fuscous patch in the forewing. 
Crabro balucha, n. sp. 

$ Head finely and closely, thorax less finely, abdomen extremely, 
minutely and closely punctured ; eyes widely divergent towards vertex, 
their distance apart there being at least four times that near base of 
antennse ; facetting of eyes not regular, being coarser towards their inner 
margin below ; mandibles without a notch on their outer maf gin, bident- 
ate at apex ; clypeus much broader than long, convex in the centre, with 
a conspicuous longitudiral carina, its anterior margin bi-emarginate ; 
flagellum of antenna) with all the joints subequal, first and second nar- 
rowed at base ; cheeks nearly as broad as eyes ; posterior ocelli about 
as far apart as their diitance from inner margin of eyes ; pronotum 
comparatively broad, notched in the centre, raised above the 
level of anterior margin of mesonotum | median segment small, 
somewhat narrowed posteriorly, rather steeply sloped, mgose at the 
sides and apex, with no enclosed space at base, but with a narrow 
median longitudinal furrow, which becomes slightly broader at apex ; 
abdomen with the first segment not petiolate, but narrowed at base, 
becoming gradually wider towards apex, about equal in length to the 
second and third segments united ; pygidium long, narrow, pointed, bare, 
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^with a few scattered punctures. Black ; the abdomen shining ; the 
Biandiblei), except their tips, the scape and the first one or two joints 
of the flagellum of antennae, the pronotum, tubercles, scutellum, post- 
scutellum, a spot on the coxaa below (frequently obsolete), all the 
femora, tibia3, and tarsi, broad bands on the second, fourth, and fifth 
abdominal segments, and sometimes also on the third segment bright 
jellow ; the tarsi at apex more or less inclining to ferruginous ; oly- 
peus witb> shorty thick, silvery pubescence, remainder of head, thorax, 
and apical abdominal segments with short, sparse, greyish pile : wings 
subhyaline, nervures and teguli© testaceous, cubital nervure received 
into the radial cell just before its middle. 

^ Similar ; antennae 12-jointed as in the $ , but with joints 2-6 of 
the flagellum very much thickened, being about three times as wide as 
the scape ; anterior tarsi slightly thickened, whitish ; scutellum and 
postscutellum black, not yellow ; abdomen with jellow bands on second 
to sixth segments, apical abdominal segment when extended smooth, 
^marginate at base, with stiff greyish hairs at apex^ 

Long* 6-8 mm* 

Habitat : Quetta ; common^ 

This species belongs to the Thyreopus group,. and having no enclosed 
space at base of median segment, it is not very near to any of the In* 
dian species. It makes its nest in hollow reed-stems, and stores 
common house flies for its progeny. I saw a $ go into a reed-stem, 
which I then cut ofl^, and bred several specimens of both sexes from it^ 
Crabro proropifobmis, n. sp. 

9 Smooth and shining, with a few scattered punctures on the 
head and mesonotum ; eyes at vertex more than twice their width apart 
near base of antennse ; facetting of eyes coarser near inner margin 
below than elsewhere ; mandibles, not notched below, their apices 
simple ; cljrpeus with the anterior margin produced and rounded in 
the middle; antennae with the joints of flagellum subequal, not 
thickened ;. posterior ocelli much further apart from one another than 
from inner margin of eyes ; cheeks strongly developed, nearly as wide 
as eyes ; pronotum narrow, notched, below the level of mesonotum ; 
median segment with a narrow triangular space at base depressed and 
longitudinally striate, its apex produced into a median furrow, into 
which two lateral furrows join ; abdomen slightly longer than thorax, not 
petiolate, the first segment only slightly longer than the second ; pygi- 

3. 
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dium shaped like an isosceles triangle. Black ; the mandibles^ except 
their tips, scape of antennae, pronotam, tubercles, soutellum usually, 
apex of anterior and intermediate femora, and the \vhole of the tibise and 
tarsi yellow ; flagellura of antennse below ferruginous, pygidium red ; 
clypeua with rather long silvery pubescence, remainder of head, thorax, 
and abdomen with a little sparse, greyish pile ; wings hyaline, stigma 
dark, nearly black ; nervures dark testaceous, tegulse light testaceous ; 
the cubital nervure is received into the radial cell before the centre. 

$ Similar, smaller, the apical segment more blunt at apex. 

Long. 4— 4*5 mm. 

Habitat : Quetta ; Peshin ; fairly common. 

This species belongs to the Lindenius group. In Bingham's key it 
would come next to C. nanusy from which it differs in sculpturing. It 
bears a strong resemblance, superficially, to a Prosopis. 
Crabro blongatus, n. sp. (Dudgeon MS). 

*' 9 Head, thorax, and abdomen smooth, the former opaque, the 
** latter shining • an impressed line from base of antennae to anterior 
** ocellus ; median segment convex, narrowed posteriorly, with some 
'* longitudinal striae at base, and a median longitudinal furrow ; 
'* abdomen petiolate, first segment as long as the rest of the abdomen, 
** very narrow, with the apex rather abruptly nodose ; posterior tibiae 
" dilated ; clypeus with silvery pile, cheeks obscurely pilose. Black ; 
* the scape of antennae, anterior and intermediate tarsi, anterior tibi®, 
*^ apex of the anterior femora, and a spot on each side of the pronotum 
'* pale yellow. 

" Long. 8-9 mm. 

'« Habitat : Holta, Kangra Valley, 4,500ft. 

" Nearest to 0. petiolcUus (Nurse), but larger, the petiole narrower 
*' and the yellow markings as mentioned. " 
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THE MOTHS OF INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 

"THE FAUNA OF BRITISH INDIA." 

SERIES II. PART IX. 

By Sib G. F. Hahpsom, Bart., p.z.s., f.b s. 

(OontHtuid from, pagt 669 of Vol. XIV,) 

Moths of India— 5a. 

SCHCENOBIAN^. 

Genus Goniopalpia, nov. 
Proboscis absent ; palpi with the 2nd joint porrect and extending about 
twice the length of head, the 3rd upturned and dilated at extremity; 

maxillary palpi filiform ; antennas 

laminate ; tibi» with the spurs long. 

Forewing with vein 3 from before 

angle of cell ; 4*5 from angle ; 6 from 

below upper angle ; 7 from angle, 

straight ; 8-9-10 stalked ; 11 free ; the 

Goniopalpia delicctalh $ \ termen somewhat excised from apex 

to middle. Hindwing with veins 3 and 5 from close to angle of cell ; 6*7 from 

upper angle, 7 anastomosing with 8 ; the termen strongly excised from apex 

to middle and again towards tomus. 

4240a. Goniopalpia deucatalis, n. sp. 

$. White ; palpi with the 1st and 2nd joints black at sides and the 3rd 
joint near extremity ; fore tibiae blackish above, the tarsal joints ringed with 
black. Forewing with the base of costal area tinged with fulvous ; traces of a 
curved antemedial line ; a slight fuscous discoidal lunule ; the veins beyond 
the cell streaked with fulvous yellow and the interspaces suffused with 
fuscous ; a subterminal white line from costa to vein 2, incurved at lower 
extremity, slightly edged by black on inner side and strongly on outer side 
and with some fulvous yellow suffusion beyond it ; the termen yellow with 
fine black line on its inner side ; cilia white with fine blackish line through 
them and the tips blackish. Hindwing with the terminal half slightly tinged 
with fulvous yellow. 
JffaJito^.— Khdsis. Escp, 14 mill. Typt^ln OoU. Rothschild. 
4254a. Patissa pulvidobsalis, n. sp. 

$. Palpi not extending beyond the frons ; silvery white ; legs tinged with 
golden fulvous on inner side ; abdomen dorsally fulvous yellow except the 
1st two and terminal segments. 
HahiUU,^%\k\xim, 1800' (Dudgeon). Exp, 36 mill. Typ*— In B. M. 
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4269a. ScH(EN0Biu8 aukivena, n. sp. 

$, White ; palpi at sides and stripes on shoulders and legs orange. Fore- 
wing with tlie costa and interspaces streaked with orange ; a Bnhterminal 
orange line ; a terminal series of orange red points ; cilia orange. 

Eahitatr-YihiBi^. £;Fp. 22 mill. Type—In B, }£. 

ANERASTlANiE. 

Genus Statina. 

Slatina, Rag. N. Am. Phyo. and Gall., p. 19 (1887). 

Type — 5. roseotinctella, Rag. 

Range— N. and S. America ; Kashmir ; New Guinea. 

Proboscis aborted, minute ; palpi downcurved, extending about four times 
length of head; irons with tuft of hair ; antennte of male ciliated. Forewing 
with vein 2 f rons towards angle of cell ; 3 and 5 on a long stalk. 4 absent ; 
6 from below upper angle; 8*9'10 stalked ; 11 from angle. Hindwing with 
vein 2 from close to angle of cell ; 3*4 absent ; 6*7 from upper angle, 8 
anastomosiog strongly with 7. 

4275a. Statina gashmibalis, n. sp. 

9. Head and thorax whitish, strongly tinged with red ; abdomen dorfmlly 
ocbreous. Forewing ochreous- white, suffused with rufous; the median 
nerynre and base of Teins 3*5, streaked with white. Hindwing semihyaline 
achroous- white. 

5^a5ito/.— Kashmir, Dras (Leeoh). Eitp, 22 mill. Ty/?«— In B. M. 

43025. Saluria minutella, n. sp. 

g. AntennsB with short branches extending to near apex. 

Head and thorax fuscous-grey ; abdomen white, dorsally ochreous towards 
base. Forewing fuscous-grey ; tbe costal area broadly whitish, extending to 
median nerrure and vein 5 in and beyond end of cell ; traces of an antemedial 
line and disoal point. Hindwing white, slightly tinged with fuscous. 

^aji^oi.— Deesa (Nurse) ; Ceylon (Pole.) Exp, 14 mill Type— In B. M. 

4314a. PoLYOCHA tricoloralis, n, n. 

„ variegatella, Hmpsn., Joum., Bom. Nat. Hist. Soc., XII. 

p. 310, nee Rag. 

EdbitaU — Sikhim. 

4314a. PoLYOCHA varieqatella, Rag. Nouv. Gen., p. 39 ; lU, Rom. Mem., 
vni., pi. 36, f . 16. 

$ . Head and thorax deep flesb-pink ; pectus and legs paler, the fore tibiss 
and tarsi streaked with white above ; abdomen ochreous-white. Forewing 
with narrow white costal fascia, ending in a point, just before apex ; the rest 
of wing deep flesh^pink, suffused with brown down to median nervure and vein 
3 ; the veins with slight pale streaks. Hindwing semihyaline yellowish -white , 
tinged with fuscous towards costa. 

iTaJiiat .—Kangra Valley. Exp. 34 mill. 

4315a. POLYOCHA PULVEREAUP, U. Sp. 

t. Antennae with long uniseriate branches ; forewing with veins 4*5 and 
10 from cell ; hindwing with veins 3'4*5 stalked. 
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Head, thorax and abdomen pale grey-brown, mixed with black. Porewing 
pale gny-brown, irrorated with black, thickly on costal half, a diffused black 
discoidal spot; a terminal series of points. Hind wing pale, tinged with 
brownish, especially towards costa ; a fine terminal line. 

Hahitat,-^Kh^i9. Exp. 30 mill. Type— In B. M. 

23156. POLYOCHA OBMATELLA, n. Sp. 

2f . Antennse of male with long nniseriate branchen ; forewing with veins 
4*5, approximated for some distance ; 10 from cell ; hindwing with vein 
3 from cell. 

Head and thorax pale yellowish-brown ; abdomen ochreons. Forewing 
with the costal area crimson, suffnsed with pnrplish-fuscous ; a white sub- 
costal stripe ending on costa at apex ; the inner area yellow with antemedial 
and medial crimson bands and a broad terminal band slightly tinged with 
grey ; cilia ochreons with two crimson lines through them, dark at apex. Hind 
wing fuscous ; cilia yellow with a dark line through their bases towards apex« 

Habitat,— KsngTSk Valley, 4500' (Dudgeon). Exp. 26 mill. Type—In B. M. 

PHYCITINiB. 

4320a. HoMCEOSOMA nimbella, Zell Isis, 1839, p. 178. 

„ Saxicola, Vaughan Month. Mag., VII., p. 132 (1870). 

„ Caniusella, Rag. Rom. Mem., VIII., p. 248, pi. 33, f. 16 

(1901), 

Head and thorax white, irrorated with brown ; abdomen white, obscurely^ 
banded with fuscous. Forewing whitish, tinged with brown and thickly irro- 
rated with fuscous ; the area from costa to median nervure whiter to the 
postmedial line ; an indistinct dark subbasal spot on median nervure ; a 
curved medial series of three spots on the veins ; the two discoidal points 
large ; a rather indistinct oblique postmedial line. Hindwing semiLyaline 
white ; the veins, a fine terminal line and a line at base of cilia brownish. 

Habitat.— Europe ; Canaries ; W. Asia ; Kashmir, Dras. Exp. 19-24 mill. 

43245. HOMCEOSOMA NIQRIMEDIALIS, U. Sp. 

$. Pale reddish-brown ; forewing with some black irroration on costal 
area ; a prominent black streak on median nervure and bases of veins 2*3*4 ; 
a black streak on vein 1, most prominent on medial area ; slight black streaks 
on veins of terminal area ; the lines pale, the 1st line medial, sinuous, tbe 
2nd oblique and slightly bent inward below costa ; a terminal series of black 
striffi. Hindwing semihyaline white ; the veins and costal area fuscous ; a 
fuscous terminal line and line through the cilia. 

Habitat.— Khi^iB. Exp. 22 mill. Type— Jn Coll. Rothschild. 

4325^. ECGOPIDIA 0INI8TIS, n. sp. 

$. Head, thorax and abdomen grey, irrorated with fuscous; the anal 
tuft fulvous. Forewing grey, irrorated with fuscous ; an indistinct curved 
medial line interrupted at median nervure ; two discoidal points ; the ter- 
minal area suffused with purple-red, forming a diffused darker band. Hind- 
w^ing semihyaline, tinged with brown. 

Habitat.— Oey\on, Kandy (Pole). Exp, 16 mill. Type^ln B. M. 
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4325/. PSOBOSA PROLEUCAUH, n. 8p« 

$, Head and thorax ochreoua ; antenoffi f asoous, the tuft of scales in sinas 
black ; abdomen ochreous, dorsally tinged with fuscous. Forewing ochreous ; 
the costal ares broadly white to the 2nd line and slightly irrorated with red ; 
the basal area suffused with fuscous to the antemedial line except on costal 
area and base of inner margin ; the antemedial line represented by a red spot 
on subcostal nerrure and black spots on white patches on median nervure and 
Tein 1 ; the discoidal black points prominent, the lower large ; the suhter- 
minal line white, rather punctiform, oblique from oosta to vein 6, excurred 
at middle and slightly angled inwards on rein 1 ; defined on each side by an 
oblique black streak from apex, then by short black streak on the veins ; 
■ome white on termen and a prominent series of black points ; cilia brown 
with two white Ines through them. Hindwing pale ochreous, the veins and 
costal area tinged with brown ; a fine terminal Une and line at base of cilia. 

J7a6i/a<.— Simla (Nurse). Exp, 22 mill. Typ^^-ln B. M. 

4325^. PS0BC»8A BIFILIPERAUS, U. Sp. 

$, Antennffi with slight sinus at base of shaft with scale teeth in it. 

Head and thorax white; antennae brownish; tarsi banded with black; 
abdomen whitish, dorsally banded with black. Forewing pale brownisb- 
ochreous, the costal half white, irrorated with brown, the costal edge blackish ; 
an antemedial diffused black patch on vein 1 ; an indistinct medial line ; 
discoidal points prominent, black, the lower largest ; postmedial line whitish, de- 
fined by diffused black on each side ; a terminal black patch with white patch 
on it, broad at costa, narrowing to a point at vein 1. Hindwing semihyaline 
white, tinged with fuscous towards termen ; a fine dark line at base of cilia. 

JJa6i7a<.— Sikhim, 2000' (Pilcher). Exp. 16 mill. Type— In B. M. 

4327a. Hbterooraphis helleniga, Stgr. Hor. Ent. Boss, 1870, p. 209, 
pi. II, f . 18. 

Head, thorax and abdomen white, tinged with ochreous above. Forewing 
bright yellow ; the costa white, broad, rather diffused ; oblique purplish-pink 
sub-basal and medial bands from subcostal nervure to inner margin ; a 
postmedial band, with irregularly sinuous edges, bent outwards to costa, 
where it joins the terminal band which runs round the apex. Hindwing 
pale ochreous, the cilia white except at base. 

Habitat. — Greece ; Syria ; Deesa. Eatp. 16 mill. 

4328a. HETERoaRAPHis desbrtigola, Stgr. Stett. Ent. Zeit., 1870, p. 201 ; 
Bag. Bom. Mem., VIII., p. 148, pi. XXVIII., f. 17. 

Head, thorax and abdomen white, tinged with pale yellow-brown aboTe ; 
the 3rd joint of palpi and frontal tuft blackish in the Indian, yellowish in the 
European, specimens. Forewing pale yellow-brown, with white costal fascia, 
narrowing to apex ; slight traces of discoidal points ; the termen blackish. 
Hindwing hyaline white, the veins, terminal area and base of cilia tinged with 
brown. 

i7a5t/a4.— Armenia, Sarepta ; Transcaucasia, Askabad ; Punjab, Ferotpur. 
Exp. 14-20 Mill. 
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432S(. Hbteroqbaphis NiVEicosTKLLA, Bag. Eom. Mem.,YIII., p. 149, 
pi XXXIX, f. 7. 

$. Pale reddish-brown. Forewing slightly irrorated with darker scales ; 
a white costal fascia, irrorated with brown and narrowing to apex ; traces of 
discoidal points. Hindwing semihyaline white, the terminal half and base of 
cilia tinged with brown. 

J7a&i<a<.— Transoaacasia, Askabad ; Deesa. Exp. 18 mill. 

4329a. Hetebooraphis migsostictella, n. sp. 

$, Maxillary palpi flattened against the frons. 

Ochreous- white, tinged with pale rnfons ; abdomen white. Forewing with 
white costal fascia irrorated with ochreons and narrowing to apex ; traces 
of a sinuous white antemedial line, with a fuscous point on its outer side on 
vein 1 ; the discoidal points very obscure and pale rufous ; an obscure 
sinuous whitish subterminal line, with slight dark shade on inner side. 
Hindwing semihyaline white, tinged with fuscous towards termen. 

Ha&ito<.— Deesa (Nurse). Exp, 20 mill. Typ&-^ln B. M. 

43295. Heterogsaphis fulvimarginella, n. sp. 

$ . Head, thorax and abdomen whitish, marked with patches of f qItous 
and black scales above. Forewing whitish, thickly suffused with fulvous and 
black scales, leaving a white costal fascia slightly irrorated with black and 
narrowing to apex ; an oblique dentate whitish antemedial line ; the sub- 
terminal line whitish, angled inwards in discal fold and with fulvous band on 
outer side ; cilia whitish. Hindwing semihyaline white, the veins and ter* 
men tinged with brown. 

ila6ito<.— Deesa (Nurse). Exp, 24 mill. Type— In B. M. 

4331a. Hetbrographis obsguralis, n. sp. 

Head, thorax and abdomen brownish-grey, mixed with pale grey. Forewing 
pale grey and grey-brown ; an indistinct pale almost medial line defined by 
grey, excurved from below costa to submedian fold where it is slightly angled 
inwards ; two obscure dark discoidal points ; a pale subterminal line, defined 
on each side by grey, slightly augled inwards at vein 6, then excurved to 
submedian fold, where it is again angled inwards ; an obscure terminal series 
of dark points. Hindwing pale brownish-grey ; cilia white at tips. 

Ha^tTa^.^Oeylon, Hambantota, Matale (Pole). Exp, 16 mill. Type — In 
B.M. 

4332a. Hetbrographis gratigglella, Bag. Ann. Soo. Ent. Fr., 1887, 
p. 251. 

Antennas of male with slight sinus at base of shaft with scale teeth in it. 

9. Head and thorax oohreous-brown, mixed with white ; abdomen white 
dorsally, tinged with ochreous. Forewing ochreout-brown ; a broad white 
fascia just below costa from base to near the postmedial line ; an oblique 
white antemedial band diffused on outer side ; a wedge-shaped white fascia 
on median nervure from beyond the antemedial band, enclosing a short brown 
streak at lower angle of cell and expanding towards the oblique postmedial 
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line -which expands on costa ; a white fascia on vein 1 between the ante* and 
postmedial lines ; an oblique white subterminal band not reaching costa 
towards which it expands, somewhat diffused on inner side ; all the white 
markings with some dark-brown scales on their edges. Hind wing semihjalint 
ochreous ; a fine terminal line ; cilia white with a fine line at base. 
Habitat, — 0. Asia, Marghilan ; Kashmir (Dras). Exp, 24 mill. 
43416. Edzopherodes irbobalis, n. sp. 

Head and thorax pale brownish-ochreous ; abdomen ochreout-white. 
Forewing pale brownish-ochreous, irrorated with black and with black 
points on middle of median nervure and vein 1, at opper angle^ of cell and 
postmedial points just below costa, in disoal fold and on vein 1 and ^ 
terminal series. Hind wing ochreaus -white. 

HabUat, — Ceylon, Hambaittota, Futtalam (Pole). Exp, 10 mill. Type — 
In B. M. 
4341c. Edzopherodks ephestialis, n. sp. 
9 . Forewing with veins 3*5 from angle of cell ; 8* 9*10 stalked. 
Head and thorax greyish*brown, mixed with black ; abdomen pale brown. 
Forewing grey-brown^ irrorated with black ; the costal area black, irrorated 
with grey ; a black streak on base of inner margin ; a diffused black streak on 
vein 1 from before middle to the diffused medial black band ; discoidal 
points large, almost conjoined ; postmedial line strong, erect and angled 
outwards at middle ; an indistinct dentate subterminal line ; a terminal 
series of black points. Hind wing pale brown, with rather darker terminal 
line and line at base of cilia. 
Habitat.-^Sikhim, 7000' (Pilcher). Exp, 22 mill. Tt/pe—Jn B. M. 
43436. Edzophera albicostalis, n. sp. 

^. Head, thorax and abdomen fuscous-brown, the head and thorax 
«uffused with black. Forewing pale brown, thickly irrorated with fuscous ; 
the costal area white, tapering to a point before apex ; a whitish discoidal 
point and an indistinct series of dark points on termen. Hind wing pale 
brown, tinged with fuscous towards costa ; a fine dark termimil line and line 
At base of cilia. 

iJaiito*.— Kashmir, Scind Valley (lioech). Exp. 26 mill. Tijpe—ln B. M, 
4343c. Euzopheba cedrella, n. sp. 

Forewing with veins 4'6 and 10 from cell ; hindwing with veins 3'6 from celU 
Fuscous-brown, irrorated with grey and with a slight olive tinge. 
Forewing with rather narrow antemedial white band, dentate on outer side 
below costa and in submedian fold and bent outwards to inner margin ; a 
black discoidal lunule ; a more or less prominent minutt^ly dentate white 
postmedial line, bent inwards below costa and outwards between veins 5 and 
2 ; a terminal series of black points. Hindwing uniform golden-brown ; the 
cilia paler, with a brown liae near base. 
The larva destroys the cones of the Deodar Cedar. 
^a6ito(.— Simla (Pilcher); Pan jab, Jaunsar. Exp, 22 mill. 
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Genus Mescinia. 
Mescinia, Rag. Rom. Mem., VIII., p. 83 (1901). 
Type — M, commatella, Zell., from Colombia. 

Proboacis well developed ; palpi upturned, the 2nd joint reaching above 

vertex of head, the 3rd long ; antennae ciliated. Forewing with veins 2*3 stalked, 

^^^^^ J 4*5 from angle ; 6 from upper angle ; 8 

^^^^k ^^^^^^^ .^ *^^ ^^ stalked ; 9 absent ; 11 from cell. 

MBW ^ j^ fiindwing with vein 2 from before angle 

^^^^ ^^^^ ^^M ^^ ^®^^ ' ^^ stalked ; 4 absent ; 7 becom- 

^^-^^^^•^ ing coincident with 8. 

Mescinia micans ^ |. 
4346. Mescinia micans. 
4346a. Mescinia olivescalis, n. sp. 

9. Very pale olive-brown ; palpi blackish towards tips ; abdomen dorsally 
suffused with fuscous. Forewing irrorated with fuscous ; an obscure dark 
discoidal spot. Hind wing hyaline, the veins and a terminal line brown, 
/fa&ttoe.— Ceylon, Kandy. Exp, 12 mill. Type— In B. M. 
Sect. II. Maxillary palpi of male, minute, triangularly scaled ; frons with- 
out tuft. 
4348a. Sandr abatis PHiEELLA, n. sp. 

$. Head, thorax and abdomen deep fuscous-brown ; palpi in front and 
anal tuft oehreous. Forewing deep fuscous-brown ; a black spot on vein 1 
on traces of the antemedial line ; the two discoidal black points prominent ; 
the postmedial line very indistinct, angled inwards below costa, outwards on 
vein 5 ; traces of a dentate subterminal line ; a terminal series of black 
points. Hindwing of pale-brown with dark terminal line and line through 
the cilia which are yellowish. 
5^a6i/a/.--Sikhim, 1800' (Dudgeon). Exp. 28 mill. Type—lu B. M. 

Genus Blabioides, nov. 
Palpi nptumed to above vertex of head with a hoUow containipg the 
brush -like maxillary palpi ; antennae of male with the basal joint dilated ; 
the shaft laminate with a large sinus and tuft at base. Forewing long and 
narrow ; veins 4'5 from a point ; 8'9'10 stalked. Hindwing with tbe cell 
about one-fourth of wing ; vein 2 from angle ; 3 approximated for some 
distance to 4'6 which are stalked ; 7 anastomosing strongly with 8. 
43486. Blabioides btriqerella, n. sp. 

$, Head and thorax bright rufous, slightly streaked with black ; maxil- 
lary palpi ochreons ; abdomen oehreous. Forewing bright ruf one, the veins 

streaked with blackish ; a whitish 
streak above median nervure ; a 
pale curved subcostal streak from 
before middle to apex ; a pale 
streak from inner margin near base, 
oblique to vein 1 along which it 
Blabioides strigerella $ | runs to the subterminal line which 




\ 
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is oblique, angled inwards below apex and pale ; a fine dark terminal line. 
Hindwing pale brownisb^with fine dark terminal and cilial lines. 
JJoiito^. —Ceylon, Nawalapittya. Exp. 20 mill. Typt^la B. M. 

Genns Ptyomaxia, noT. 
Type— P. trigonipTiora^ Hmpsn. 
Range — Ceylon. 

Palpi upturned, reaching just above vertex of head, the third joint well 
developed ; maxillary palpi small, dilated with scales, flattened against the 

frons ; antennae of male laminate 
with large sinus and tuft at base. 
Forewing with costal fold ; veins 
3-4'5 from angle of cell ; 8'9*10 
stalked. Hindwing with the cell 
about one-third of wing ; vein 2 
from angle ; 3'4*5 stalked ; 6*7 
Plyomaxia trigoni/era $ I stalked ; 7 anastomosing with 8. 

4349a. Ptyomaxia tkigonifeka, n. sp. 

$, Pale yeJlowish-brown ; antennae with the tuft red-brown. Forewing 
with oblique diffused medial whitish line with large dark red-brown patch 
beyond it, its base on costa extending almost to apex, its apex on vein 1. 
Hindwing suffused with fuscous, the cilia pale. 

^aftf^a^— Ceylon, Puttalam (J. Pole). Exp. 16 mill. Type— In B. M. 

4351a. Nephopteryx hypocautella, n. sp. 

$, Maxillary palpi flattened against the frons ; antennae without sinus and 
tuft ; forewing with the cell on underside clothed with ferruginous red scales. 

Head, thorax and abdomen clothed with white and grey-brown scales. 
Forewing irrorated brown and white ; a brownish-ochreous band just before 
middle with two tufts of vinous red scales on its inner side below the cell, 
with a fine white line on their inner side, a purplish spot on costa on outer edge 
of band ; traces of the discoidal points and of a sinuous subterminal line. 
Hindwing semihyaline white, the terminal half tinged with brown. 

^aJi/ai,— Deesa (Nurse). Exp. 14 mill Type— In B. M. 

43.59a. Nephopteryx rivolella, Bag. Nov. Gen., p. 18 ; irf^, Bom. Mem., 
TII.,p.294,pl.XLI.,f,14. 

Head white ; thorax purplish-brown, mixed with white ; abdomen brown 
with segmental white lines. Forewing cupreous-brown with a purplish 
gloss ; some ochreous at base of inner margin ; the 1st line almost medial, 
fine sinuous and placed on a broad somewhat diffused white band ; the post- 
medial line very indistinct, white, sinuous. Hindwing semihyaline white, the 
costa and termen brown ; a brown line through the cilia. 

Habitat, — W. Africa, Accra ; Deesa ; "Ceylon ; Penang. Em^. 16 mill. 

43596. Nephopteryx pumosella, Bag. Ann. Soc. Ent. Fr., 1887, p. 229 ; 
id., Bom. Mem., VII., p. 246, pi. IX, f. 4. 
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Antennaa of male with slight sinus at base of shaft with scaly teeth in it. 
Head and thorax ochreous, strongly irrorated with fnscous-brown ; abdomen 
ocbreous, tinged with fuscous. Forewing ochreous-grey, strongly irrorated 
with fnscous-brown ; the antimedial line indistinct, whitish, oblique from 
costa to median nervure, interrupted below cell and angled inwards on vein 
1 ; two dark discoidal points ; the sub terminal line indistinct, whitish, 
inwardly oblique from costa to vein 5, minutely dentate on veins 5 to 2 and 
angled inwards in submedian fold ; a terminal series of dark points. Hind wing 
semihyaline, tinged with pale-brown ; a darker terminal line and fine line at 
base of cilia. 
Habitat, — 0. Asia, Samarkand ; Kashmir, Goorais Valley. Esrp, 30 mill. 
4359c. Nephofi'EKYx mykmidonella, Rag. Rom. Mem., VIII., p. 103, pi. 
XLIV, f . 7. 

AntennsB of male with a slight sinus at base of shaft with tuft of black 
scales in it, maxillary palpi flattened against the f rons. 

Head, thorax and abdomen grey-brown and white, the head and thorax irror-* 
ated with some black scales. Forewing grey-brown, with fine white streaka 
defining the subcostal and median nervures, the dincal fold in cell and the 
veins beyond the medial line which have dark streaks on them ; some black 
irroration, especially on basal half of inner area ; a slightly sinuous medial 
yellow line defined by rough black scales, forming a large tuft on inner side 
below the cell ; a black point at lower angle of cell. Hindwing, semihyaline 
white, with fine brownish terminal line, diffused inwards in female. 

Habitat— W. Africa, Old Calabar, Nigeria Borga, E. Africa, Teita 
(Jackson) ; Deesa (Nurse) ; Ceylon, Puttalam (Pole). Exp, ^ 14, $ 16 mill. 
4408. Phycita hyemalis transfer to Nephopteryx sect. Palibothra 
4360a and re-name the species with uniseriate branches to antennae Phycita 
monopecten. n.n. ; the former occurs in Formosa, Simla, Sikhim, Ceylon and 
Sierra Leone, the latter in Ceylon. 
4362o. Nephopteryx (Palibothra) tumidella, n. sp. 
Mid-femora of male with a tuft of long hair in a groove. 
Head and thorax dark-brown, slightly mixed with grey ; abdomen grey- 
brown. Forewing dark-brown, slightly irrorated with grey ; the antemedial 
band with its inner part olive-yellow, its outer pure white and defined on 
each side by ridges of leaden scales ; the discoidal points obliquely placed on 
a white patch which extends to costa and along it to the subterminal line 
which is white defined by dark-brown, its medial part excurved ; a terminal 
series of black points. Hindwing semihyaline white, the veins and termen 
tinged with brown, 
-ffa&i^a/.— Ceylon, Puttalam (Pole). Exp, 16 mill. Type^Jn B. M. 
4363a. Nephopteryx {ThylocopHla) atrisquamella, Hmpsn., Rom. Mem., 
VIII., p. 551, pi. 57, f. 19. 

$, Fore and hindwings with streaks of black scales below costa on under- 
side. Head and thorax black, slightly mixed with pale-brown ; abdomen grey 
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with black subdorsal patches, the ventral aurf ace irrorated with black. Fore- 
wing black, irrorated with leaden grey scales ; the inner and terminal areas 
obscurely tinged with brown ; faint traces of a black medial line and 
discoidal series of points ; a more distinct snbtermiual greyish line, defined on 
each side by black and excurred at middle ; a terminal series of black points. 
Hindwing hyaline white, the termen tinged with brown. 

9. Rather browner. 

Ha6i<a<.— Ceylon, Puttalam,Matale ; Queensland, Cooktown. £a-j>. 24-26 
mUl. 

4363&. Nephopteryx albifascialis, n. sp. 

$, Legs and hindwing normal. 

Head white and brown with some pnrple-red scales ; the brush-like 
maxillary palpi fulvous ; thorax and legs purplish black-brown with whitish 
patches on tibi® ; abdomen brownish-ochreous, tinged with dark-brown at 
base and extremity. Forewing black-brown ; the inner and terminal areas 
mixed with grey and red-brown scales ; a pure white slightly curved fascia 
from below costa near base to apex. Hindwing semihyaline ochreous-white, 
the costa and termen tinged with brown ; cilia white, brown at base. 

jETa&teae.— Ceylon, Ma tale (Pole). Exp, 20 mill. Type^ln B. M. 

4364a. Nephopteryx striqineryella, n. sp. 

Palpi of male hollowed out to receive the brush-like maxillary palpi ; 
antennae with slight ridge of scales at base, ending in a projecting point, the 
shaft serrate and fasciculate. 

$. White, with an ochreous-brown tinge ; antennae with the shaft black- 
ish ; palpi with dark streaks ; thorax with a few dark scales. Forewing 
irrorated with some red-brown scales ; an oblique antemedial series of 
reddish and black streaks lengthening towards inner margin and with an 
obscure line beyond them ; raised bosses of pale and black scales at and below 
lower angle of cell ; the veins of outer area streaked with dark red and 
black. Hindwing yellowish semihyaline white. 

Hahitat, ^CayXon (J. Pole). Exp. 18 mill. Typt-~ln B. M. 

4370a. Nephopteryx rubralis, n. sp. 

$. With streaks of black scales on underside below basal half of costa of 
forewing and subcostal nervure of hindwing. 

Head and thorax ochreous, strongly tinged with red-brown ; abdomen 
ochreous. Forewing ochreous, tinged with red-brown, the inner and terminal 
areas irrorated with fuscous ; the Ist line medial, whitish, diffused, enclosing 
a black point on vein 1 and with diffused dark scales on its edges ; lower 
discoidal point prominent, black, the upper indistinct ; the 2nd line subter- 
minal, formed of small dentate white marks on blackish streaks on the reins ; 
an indistinct terminal series of dark points. Hindwing yeUowish-white. 

9. Head, thorax and forewing redder, the last with hardly a trace of the 
blackish markings. 
, i7a6i(a^— Madras (Watson), ^ay. 20 mill. Type^lnB.^. 
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43706. Nephopteryx calamalis, n, sp. 

^. With Btreaks of black scales on underside below basal half of costa of 
lorewing and subcostal nervure of hiudwing. 

Head and thorax pala-ochreous, slightly irrorated with black ; abdomen 
ochreous. Forewing pale-ochreous, irrorated with black ; more thickly on 
inner and terminal areas ; the Ist line medial represented by a black point on 
median nerTure and a black'^efined whitish line from sobmedian fold to inner 
margin, angled inwards on vein 1 ; a prominent black point at lower angle 
of cell ; the subterminal line whitish, defined by black, angled inwards and 
interrupted in discal and submedian folds and minutely dentate on median 
nervules ; a distinct terminal series of black points. Hind wing semihyaline 
yellowish-white, with some fuscous suffusion on costal area ; a dark terminal 
line and line at base of cilia. 

J7a6lto/.— -Ceylon, Puttalam (Pole). Exp, 20 mill. Type^ln B. M. 

4370c. Nephoptebyx asbolalis, n. sp. 

Forewing of male with patch of black scales at base of costa on underside, 
the anal tuft more or less black. 

Head, thorax and abdomen ochreous ; palpi and fore and mid legs with 
patches of black ; mid and hind tibial spurs and tarsi black. Forewing och- 
reous, with more or less blackish suffusion on inner half and on terminal 
area ; the antemedial line whitish, oblique and indistinct from costa to 
median nerrure, where there is a black point beyond it, angled inwards on 
vein 1, where there is a more or less developed black patch before it and 
black point with pale patch beyond it on its outer side ; two black discoidal 
points ; the subterminal line whitish defined by black, oblique from costa to 
Yein 6 ; excurved at middle and angled inwards in submedian fold ; a termi- 
nal series of black points. Hindwing semihyaline yellowish*white, with som« 
fuscous suffusion on costa and fine dark lines on termen and at base of cilia. 

Ab. 1. Forewing with the ground color grey ; hindwing with streaks of 
black scales on base of costa and subcostal nerrure on underside. 

Habitat, — Sierra Leone (Clements) ; Simla (Pilcher) ; Deesa (Nurse) ; Bel- 
gaum (Watson) ; Bali (Doherty). Exp. 20 mill. 

4383. Myelois pectinigornella. The larva bores in the pods of cocao 
in Ceylon and is very destructive. 

4383a. Myelois ephestiaus, n. sp. 

Antennae of male ciliated. 

Head and thorax grey, mixed with fuscous ; tarsi with pale rings ; abdomen 
ochreous with fuscous dorsal bands. Forewing grey, thickly irrorated with 
fuscous ; an oblique antemedial black line, slightly angled outwards in sub- 
median fold, defined by whitish on inner aide and diffused on outer; a more 
or less prominent dark di8Coid9l lunule ; a pale subtenounal line, defined by 
blackish on inner side and excurved at middle. Hindwing semihyaline, tinged 
with fuscous ; cilia of both wings white at base, fuscous at tips. 
. j?a&i7a/.— Simla (Hlcher) ; Sikhim (Dudgeon). Eftp, 16 mill. Type^la B. M, 
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4384a. Hypsipyla psabella, n. sp. 

Head, thorax and abdomen grey, mixed with brown ; abdomen with 
segmental white lines. Fore wing grey, thickly irr orated with brown ; an 
antemedial white line obliqne from costa to below cell, where it is acutely 
angled, then angled inwards on vein 1 ; a dark discocellular Innule ; a 
minutely dentate white subterminal line, slightly bent outwards at middle ; a 
series of dark terminal points. Hind wing semihyaline white, the termen 
and costa tinged with fuscous. 

i^a6i7a<.— Sikhim, 1800' (Dudgeon) ; Puttalam, Ceylon (Pole). Et^. 26 
mill. Type^ln B. M. 

4384&. Hypsipyla elachistalis, n. sp. 

$, Maxillary palpi dilated and flattened against frons which is conical and 
prominent. 

Head and thorax grey, mixed with fuscous, the shoulders tinged with olive- 
yellow ; abdomen grey. Forewing grey ; the costal area tinged with olive- 
yellow ; the basal area suffused with fuscous and vinous scales ; a medial 
black line with an ochreous band on its inner side oblique from costa to 
discal fold, then erect ; two fuscous and vinous discoidsl points ; the terminal 
area suffused with fuscous and vinous scales obliquely from apex to middle 
of inner margin ; a pale subterminal line defined on each side by black and 
slightly bent outwards at vein 6 ; an ill-defined terminal series of black 
points. Hindwing white, tinged with fuscous ; cilia of both wings with a dark 
line through them. 

iya6t7a<.— Ceylon, Hambantota (Pole). Erp, 16 mill Type— In B. M. 

4384<?. Hypsipyla botundipex, n. sp. (PI. C, f. 26.) 

AntennsB of male laminate ; forewing with the basal half of costa fringed 
with long hair, the apex rounded. 

$, Head and thorax black-brown ; abdomen reddish-brown. Forewing 
black-brown, with rufous streaks below submedian fold and vein 1 and 
between veins of outer area. Bindwing semihyaline brown with a rufous 
tinge, the veins and fine terminal line and line through the cUia darker. 

^a5i7a^.— Sikhim, 2600' (Pilcher). Exp. 36 mill. Type—In B. M. 

4386a. Phycita hemipexella, n. sp. 

$, AntennsB of male with large sinus and tuft ; the basal half of shaft 
bipectinate with diminishing branches ; maxillary palpi triangular, flattened 
against the frons. 

Head, thorax and abdomen ochreous ; thorax suffused with purplish- 
fuscous, except the front of tegulse and shoulders ; abdomen irrorated with 
purplish-fuscous. Forewing ochreous, the costal area and cell suffused with 
black, leaving an ochreous discoidal spot ; a blackish antemedial patch below 
the cell ; the postmedial line indistinct, angled beyond the cell, then very 
oblique and ending at vein 1 ; traces of a waved subterminal line ; the inner 
area irrorated with purplish-red. Hindwing semihyaline whitish,the costal area 
tinged with fuscous ; a fine brownish terminal line and a line through the cilia 
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Eahitat.^Sikhim, ISOC (Dudgeon). Exp. 18 mill. TpjLe— In B. M. 

43866. PhYCITA PHiEELLA, n. 8p. 

g^ Maxillary palpi flattened against the frons ] antenns with a large 
sinus and taf t at base. 

Head and thorax dark-brown, tinged with grej and irrorated with a few 
blackish scales ; abdomen brown. Fcrewing dark-brown, snffasod with grey 
and irrorated with blackish scales ; a slight medial dark streak on vein 1 , a 
series of postmedial streaks and some dark points on termen. Hindwing 
hyaline white ; the fringes of hair on median nervure and base of vein 1 
brown ; the termen and base of cilia brown. 

Habitat.-^jyeeatL (Nurse). Exp,. 22 mill. Type— In B. M. 

4393. Phycita steniella. 

$, Maxillary palpi filiform ; antennas with the basal joint dilated and 
angled behind, the shaft with large sinus ending with a tuft of scales. 

4403a. Phycita ekythrolophia, n. sp. 

Maxillary palpi of male brush-like in hollow of labial palpi ; antennse 
laminate, ciliated with large hollowed out tuft at base of shaft ; mid-tibiae 
with fold containing a tuft of vinous hair ; claspers and anal tuft Tery large, 
the latter tinged with vinous ; hindwing with the base streaked with vinous 
scales on underside, a small hyaline streak above base of vein 2. 

^. Grey, tinged with brown ; head blackish. Forewing irrorated with 
brown ; an oblique antemedial ridge of large black scales across cell and 
submedian interspace ; a medial whitish line, slightly defined by brown, 
oblique from costa to below cell where it is angled ; the discoidal points black 
and obliquely placed ; the subterminal line white, defined by brown, dentate, 
angled outwards on vein 6 ; a terminal series of black points. Hindwing 
semihyaline, the veins and margins brownish. 

9. Head not blackish. 

Habitat.—Ceylon, Matale (Pole). Exp/ ^ 24, $ 20 mill. Type— In B. M. 

4407a. Phycita ardentia, n. sp. 

g. Head and thorax dark-rufous ; abdomen pale yellow-brown, Forewing 
purplish red-brown ; a pinkish white medial line angled inwards on vein 1 
and with some purplish grey on its outer edge ; a dark discoidal lunule ; 
a whitish subterminal line obtusely angled on vein 5 ; a fine dark terminal 
line. Hindwing whitish semihyaline, the apical area tinged with fuscous ; a 
fine dark terminal line and line through the cilia. 

Habitat.Sikhim, 7000' (Pilcher). Exp. 20 mill Tffpe—ln B. M. 

44076. Phycita ocbralis, n. sp. 

AntennsB of male with slight sinus at base of shaft with black scale teeth 
init« 

^, Head, thorax and abdomen oohreous ; palpi and legs irrorated with 
fuscous. Forewing ochreous ; the costal edge black, the costal area suffased 
with black and white scales towards apex ; a diffused patch of rufous 
and black scales on inner area before middle ; the cilia fuscous and white. 
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Hindwing semibyaline tinged with fuscous, especially on costal area ; cilia 
white with fuscous line at base. 

Habitat. — Kashmir, Goorais Valley (Leech). Exp, 22 mill. Type — In B.M. 

4427(1. Cryptoblabes ephestialis, n. sp. 

9. Head and thorax dark-brown ; pectus, legs and abdomen grey-brown, 
Forewing dark-brown, the inner half suffused with red-brown ; the lines 
represented by a few silvery grey scales. Hindwing hyaline, the veins and 
margins brown. 

^aii^ai.— Ceylon, Matale (Pole). Exp, 14-16 mill. Type— In B. M. 
Genus Epischnia. 

Epischnia, Zell. Isis 1839, p. 178. 

Type — E, prodromella, Hiibn. 

Range — N. America ; Europe ; S. Africa ; Madagascar ; W. C. and N. Asia 
to Kashmir. 

Proboscis folly developed ; palpi thickly scaled, the 2nd joint oblique, the 
3rd porrect ; maxillary palpi dilated with hair ; f rons with tuft of hair ; 
antennsB of male laminate with sinus at base of shaft, ending in some scale 
teeth and a slight tuft of hair ; a large tuft of hair and large scales below 
shoulders, Forewing with veins 3'4'5 well separated ; 6 from below upper 
angle ; 8'9 stalked ; 10*11 from cell. Hindwing with vein 3 approximated to 
4*5, for nearly half their length ; 6'7 stalked ; 8 free. 

4433a. Epischnia cretaciella, Mann. Ver. Zool. Bot. Wien 1869, 
p. 380 ; Rag. Rom. Mem., VII., p. 604, pi. XX., f. 1. 

Head, thorax and abdomen white, tinged with pale-brown and irrorated 
with fuscous. Forewing white, irrorated with black and the interspaces 
tinged with pale-brown, the veins with streaks of black scales, defined on each 
side by white, the antemedial line represented by a slight oblique striga from 
costa and a slight striga on vein 1 ; a black point at lower angle of cell ; traces 
of a postmedial line oblique from costa near apex to submedian fold where it 
is angled inwards ; a subterminal series of short diffused streaks. Hindwing 
Aemihyaline whitish ; the veins brown ; the costal and terminal areas suffused 
with brown, especially in female ; a fine terminal line and a line at base of 
oilia. 

Hahitat.—B. Europe ; W. Asia ; Kashmir (Dras). Exp. 28-30 mill. 

Genus Selagia. 

Selagia.'-'Huhn. Verz., p. 37 (1827). 

Type — S. argyrella, Schiff. 

Range — N. America ; Europe ; N. and Central Asia to Kashmir ; Japan. 

Proboscis fully developed ; palpi thickly scaled, extending about the length 
of head, the 2nd joint oblique, the 3rd porrect ; maxillary palpi somewhat 
dilated with scales ; f rona rounded ; antennse of male laminate, the shaft 
with sinus and tuft at base. Forewing with vein 3 from near angle of cell ; 
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4*5 approximated for some diatanoe ; 6 from below upper angle ; 8*9 stalked ; 
10*11 from cell. Hindwiog with the lower angle of cell produced, vein 3 
from angle, 4*5 stalked ; 6*7 stalked ; 8 free. 

44336. SsLAaiA 8PADIGELLA— Habn. Eur. Schmett Tin., p. 31, f. 225 
(1827) ; Bag. Rom. Mem., Vn., p. 472. 

Tinta yait^Aine/^a^Habn. Eur. Schmett Tin., f f. 874-375 (1827). 

Nephapteryx ialiueUa—'ilLhwOL, Wien. Mod. 1862, p. 392. 

Head and thorax rnfons, mixed with fuscous and grey ; legs f oscoos and 
grey ; abdomen oohreous. Forewing rufous, the costal area and veins with 
diffused fuscous and grey streaks ; the antemedial line represented by slight 
dark streaks on the veins, or greyish, oblique from costa to median nervure 
and angled inwards on vein 1 ; discoidal points obscure ; the postmedial line 
obsolete or greyish, oblique, and angled inwards in submedian fold. Hind- 
wing aemihyaline oohreous ; the costal area suffused with fuscous ; a fine 
terminal line and a line at base of cilia. 

i7a5i<a^.-~Europe ; G. Asia ; Kashmir, Qoorais Valley. Exp, 30 mill, 

4434a. Etiella grisba, n. sp. 

^. Head and thorax grey ; maxillary palpi oohreous ; abdomen whitish. 
Forewing pale grey,irrorated with fuscous ; three obliquely placed antemedial 
bosses of leaden-coloured scales below the cell, with obscure yellow band 
beyond them, followed by dnrk points on median nervure and vein 1 ; two 
dark discoidal points and a diffused patch below end of cell ; traces of a 
subterminal line excurved at middle ; a fine terminal line. Hind wing yellow- 
ish semihyaline white with pale brownish terminal line. 

9 • With ill-defined white subcostal fascia to forewing. 

Hdbitai.-'QGfloxi, Puttalam (J. Pole). Exp. 18-24 mill. T^pa— In B. M. 

4434(. Etiblla mtostigta, n. sp. 

$, Maxillary palpi filiform, slightly dilated at extremity. 

Head and thorax oohreous, tinged with rufous ; abdomen oohreous. Forewing 
ochreous, tinged with rufous, sparsely irrorated with fuscous ; a fine whitish 
streak on median nervure ; the costal area greyish, slightly defined with 
fuscous below ; a black point at lower angle of oell ; a carved postmedial 
series of slight blackish streaks on the veins ; a terminal series of black points. 
Hindwing semihyaline oohreous, tinged with brown towards costa and 
termen ; a fine terminal line and a line at base of cilia. 

iIaWto<.-- Simla (Pilcher). Exp. 22 mill. Type.—la B. M. 

4434c. Etiella univobmaus, n. sp. 

$. Head and thorax oohreous, tinged with rufous and mixed with 
fuscous ; abdomen oohreous. Forewing oohreous -grey, thickly irrorated and 
suffused with f usoous-brown ; a more oohreous streak in submedian fold. 
Hindwing oohreous-grey, tinged with fuscous-brown. 

J7a6i<a<,— Kashmir, Goorais Valley (Leech). Exp. 28 mill— Type-^hx B. M, 
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EPIPASGHIANiE. 

Genus Odontopaschia, nov. 

Palpi obliquely upturned, the 3rd joint porreot ; maxillary palpi stifongly 

dilated with scales ; antennas of male 

^^ ^^^fs^^^^ J ^i*^ tufts of scales at extremity of 

^BniL ^^^^^^/ ./ basal joint ; the shaft laminate, ex- 

S»|w ^^^T""^*^^/^ cised at base. Forewing with vein 

^v^^^ xL ^ U^'Oi close to angle of cell ; 4*5 

^vJo^ ^^ stalked ; 7*8 stalked, 9 absent ; 10 

from cell ; a large tooth of scales 
Odontopaschia virescens ^ \. • jji i. • • * ** 

^ " ' on middle of mner margin; tufts 

of large erect scales at middle of cell and on disoocellulars, bearing a few 
long thick hairs. Hindwing with yein 3 from close to angle of cell; 4 
absent ; 7 anastomosing with 8. 
4435a. Odontopaschia virescens, n. sp. 

Head and thorax brown ; abdomen fuscous and grey. Forewing with the 
inner half brown, the costal half white, irrorated with green and with a 
large medial patch of dark-green ; the antemedial line defined by fuscous, 
oblique, curved above inner margin and with a patch of diffused black scales 
before it on inner area ; the tufts of scales in cell black and brown ; some 
blackish scales below end of cell ; the postmedial line dark, bent outwards at 
vein 5, dentate to vein 2, then exourved ; a terminal series of black points. 
Hindwing fuscous-brown. 
Habitat,— Kh^B. Exp, ^ 22, 9 26 mill. Type-^In B. M. 
4438<;. Macella rufibarbalis, n. sp. (PI. 0., f. 31.) 
Maxillary palpi of male free, strongly tufted with hair ; palpi with the 2nd 
joint very long ; a very large tuft of hair on inner side of 2nd and 3rd joints ; 
antennsB ciliated, the basal joint dilated ; tufts of scales behind antennae; 
hindwing with long fringes of hair on inner margin. 

$, Head, thorax and abdomen clothed with olive-green, white, pinkish and 
fuscous scales ; palpi whitish , dark towards extremity ; the tufts on inner 
side of 2nd joint red ; abdomen with some black dorsal marks, the extremity 
brown and black. Forewing clothed with whitish and green scales, irrorated 
with black f a blackish mark at base of inner margin ; an obliquely curved 
antemedial black band from cell to inner margin, with some brownish 
suffusion on its inner side ; a tuft of brown scales in end of cell with dark 
mark on costa above it ; the black postmedial line oblique from costa to vein 
3, then strongly incurved and dentate ; the apical area rufous ; a terminal 
series of black spots. Hindwing fuscous, pale towards base ; a pale sub- 
terminal mark on vein 2 ; the fringes of hair on inner area red. Underside 
with the apical area of forewing and whole of hindwing clothed with pale- 
brown scales. 

9. Much more green and fuscous with hardly any white scales ; the thorax, 
base and apical areas of forewing especially green ; underside purplish- 
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ftisoous with pale patches towards base of wings ; the discoidal lanules 
distinct. 

Habitat.^Sikhim, 1 800' (Dudgeon). Exp. 30 mill. Typd— In B. M. 

4442a. Macalla plicatalis, n. sp. 

^. Palpi with the 2nd joint short, the 3rd very long and hollowed oat 
to contain the brnsh^ike maxillary palpi ; antenns ciliated with no tuft of 
scales behind them. Hindwing with the inner area dilated, forming a 
large fold containing rough fulvous scales on underside. 

Head and thorax pale olive-brown ; abdomen with the basal half yellow on 
dorsum, the terminal half and ventral surface ochreous, irrorated with 
fuscous. Fore wing pale olive-brown with a thinly scaled patch on disk ; 
some black scales on costa before middle and small tufts at middle and end 
of cell ; an indistinct diffused dentate black line curved from costa to vein 2, 
then retracted to below end of cell ; cilia pinkish with a series of black points. 
Hindwing semihyaline white ; the terminal area tinged with fuscous ; the 
inner area ochreous ; cilia pinkish with a series of black points, 

Habitat.^Cejlon, Matale (J. Pole). Exp. 32 mill. Type^lu B. M. 

4446a. Macalla metasaroia, n. sp. (PI. 0., f . 32.) 

9 . Head and thorax ochreous, mixed with black ; abdomen pinkisb- 
ochreous, banded with black. Fore wing pinkish-ochreous, almost entirely 
Bufihiied with olive-black; prominent tufts of raised scales at middle and 
end of oeU ; an indistinct pale antemedial line ; a post medial line, highly 
excurved at middle, defined on inner sides by a black line, with a diffused 
pinkish-ochreous area on its inner side ; a terminal series of black points ; 
cilia pinkish with a black line through them. Hindwing flesh-color ; a curved 
black postmedial line obsolescent towards costa and inner margin and with 
black spot on vein 2 ; a terminal band, wide at apex, tapering to a point at 
anal angle ; cilia with a fuscous line through them. 

Habitat.— SiVhim, 1800' ( Dudgeon). Exp. 22 mill. Tt^e.-^In B. M. 

4449. Macalla mabqabita. 

^. Palpi with the extremity of 2nd and the 3rd joint fringed with long 
scales, the 3rd joint curved forward into a hook ; maxillary palpi triangular 
and flattened against .the frons ; vertex of head hollowed out between an- 
tennas, with tufts of scales from above eyes meeting over vertex ; antennas 
with long cilia for half their length, then with short cUia. 

Habitat. — Ceylon, Hambantota (J. Pole). 

4453a. O^NOPOMUS fumosalis, n. sp. (PI. 0., f. 30.) 

Dull olive-brown and fuscous. Forewing with obscure antemedial, medial 
and postmedial dark bands ; a streak of black and white hair in submedian 
fold, another streak from middle of cell to near termen and a shorter streak 
above vein 6, the postmedial line excurved at middle. Hindwing with 
medial ridge of black and white hair and streaks in the interspaces towards 
apex ; an obscure pale postmedial line excurved and dentate at middle. 

Ha6i(a(.^Khi8is. Exp. $ 32, 9 40 mill. Types— In Coll. Rothschild and 
B.M. 
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4464a. Stericta rubsescens, iu 6p. 

$, Head, thorax and abdomen olive-green, the last with segmental black 
lines. Forewing olive-green with black patches at base below the cell and 
on inner margin ; a tuft of black hair in .-middle of cell ; a medial line 
oblique from costa to submedian fold, where it is slightly angled ; the post* 
medial line oblique from costa to just below vein 3, then stron^y incurved ; 
some pink suffusion beyond it and a large patch in submedian interspace 
towards tomus. Hindwing suffused with pink ; some black suffusion at base 
and a patch below end of cell ; the postmedial line indistinct, oblique from 
eosta to vein 3, where it is angled ; traces of a curved subterminal line. 

J7a5ito<.— Sikhim, 7000' (PUoher). Eksp. 22 mill. T^jps—In B. M. 

44645. Stericta suspensalis, Wlk. Cat. XXXIV, p. 1217. 

$. Head and thorax olive ; abdomen whitish, tinged with olive ; the basal 
segments with some black dorsal suffusion. Forewing whitish, the costal and 
antemedial areas tinged with olive ; a blackish patch at base of inner area ; 
traces of an antemedial white line ; a prominent postmedial slightly curved 
white Hue, slightly angled inwards above inner margin, the area beyond it 
fuscous ; the ridges of raised scales black and white. Hindwing whitish, 
tinged with olive before and beyond the curved postmedial line which is 
white defined by black on inner side towards inner margin and with black 
point below costa and three short streaks beyond its medial part. 

In one specimen the whole hindwing is blackish to the postmedial line, and 
a large patch replaces the streaks beyond it. 

Habitat, — Khdsis ; Ceylon ; Borneo ; Bali. Exp, 20 mill 

4464c. Stericta olivialis, n. sp. 

Antennsa of male with the basal joint dilated, but without process ; maxil- 
lary palpi brush-like in fold of labial palpi. 

$, Head and thorax white and olive-green ; abdomen white and olive- 
green with dark dorsal bands. Forewing white, thickly irrorated with olive- 
green ; the costa with olive-green patches at base and middle ; obliquely 
placed subbasal blackish spots below cell and on inner margin ; an ante- 
medial blackish line from cell to inner margin, interrupted at vein 1 ; a similar 
medial line angled outwards below cell, then inwavds to near antemedial 
line ; a black spot at upper angle of cell and short streaks above bases of 
veins 3, 4 ; the postmedial line dentate, oblique from costa to vein 4 and in- 
curved in submedian interspace, defined by white on outer side, followed by a 
large apical olive patch and another towards tomus ; a terminal series of 
small black spots. Hindwing whitish, tinged with brown ; the terminal area 
fuscous ; a dark terminal line and line at base of cilia. 

^a&t^a^.— Bhutan (Dudgeon) ; Kh4sis. Ea^. 30 mill. Type^ln B. M. 

4474a. Orthaga mixtalis, Wlk. Cat. XXVII, p. 104 (1863). 

Forewing of male without glandular swelling on costa ; maxillary palpi 
dilated with so ales and flattened against the f rons ; antenn» with the basal 
joint dilated. 



THE MOTHS OF INDIA. 37 

Head and thorax clothed with golden-green and white scalei ; abdomen 
white and fnsoons, tinged with brown towards extremity. Forewing white, 
irrorated and the basal area snfhised with golden-green ; a more or less 
developed antemedial patch of black suffusion on median nerrure, sometimes 
extending to costs and inner margin ; a onrred medial blsok line from cell to 
inner margin ; a discoidal tnft of black scales ; the terminal third of wing 
suffused with golden-green and more or less with black, from vein 6 to inner 
margin extending as a broad band to inner side of postmedial line which is 
dentate, oblique from costa to vein 4, than somewhat inwardly oblique and 
angled inwards in submedian fold, defined by white on outer side ; a termi- 
nal series of black striae. Hindwing pale fuscous-brown, with fine dark termi- 
nal line and line at base of cilia. 

iTa^i^a^.— Bhutan ; Borneo, Sarawak ; Java. Exp. 26 mill. 



38 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XV. 

ON TWO CETACEANS FROM TRAVANCORE, 

By H. S. Ferguson. 

WITH A NOTE ON THE SAME, 

By B. Lydekkbr, b.a., f.r.s., f.g.s., &c 

{With plates A ^' B.) 

{Read be/ore the Bombay Natural History Society on ^th February 1903.) 

On the 14th of February, 1901, word was brought to me that 
a whale had been stranded on the beach in the neighbourhood of 
Trivandrum, I at onoe sent Mr. Shankara Narayana Pillay, the head 
taxidermist of the Museum, with men to secure the animal and 
make the necessary arrangements for skinning it and obtaining \U 
skeleton. He made the following measurements and notes on the 
spot : — 

Length, taken in a straight line from tip of snout 

to the bottom of the notch in the flukes 
Greatest circumference 

Do. do. at genital... 

Do. do. at anus ... 

Caudal fin from tip to tip 

Dorsal fin (falcate) 

Do. vertical height... 
Flippers (falcate) ... 
Blow-hole on the top of the head situated a little to the left of the 
middle line 21 inches from the tip of the snout. Head not distinct 
from neck. Beak not distinct, colour smooth glistening black through- 
out. Aifter skinning it, he made the following notes on the internal 
organs : — 

Heart from root of aorta to apex 1ft. Ain. 

Do. circumference .^ ••• ... ... 2ft. 5in. 

Liver lobe (a) 2ft. 2in., (b) 2ft lin. 
Kidneys, right 1ft. 6in., left 1ft. 2in. 
Stomach resembling a wide sack 32in» long and 15in. broad. 
Intestines 109ft 4in. long. 
The stomach contained two fish, one 4fl;. lin., the other 1ft Gin. 
long, in a half-digested state. 

To enable the skin to be set up and at the same time to retain the 
skeleton complete, a cast of the skull was taken and was utilised in set- 
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ting up the skin instead of using the skull. Subsequent examination 
of the skeleton brought out the following points : — 

Vertebral column. — Cervical vertebrae 7. Dorsal 10, Lumbar 10. 
Caudal 20.— Total 47. The first four cervioals fused together. Epi- 
physes fused with the centra. 

Bibs 10. Sternal 6. Costal 4. All ossified, the first 6 ribs two- 
headed. 

The sternum composed of an ossified presternum and two mesostema, 
with a oartilaginous xiphisternum. 

The scapula fan-shaped with the external surface concave. 

Phalanges I 1, II 2, III 5, IV 7, V 1. 

Skull length 1ft. lOin., breadth between the orbits 1ft. 2in. 

Teeth yi stout, 2in. in length and from \ to fin. in diameter. 

Ramis of mandible 21in., symphysis 3f in. 

Pterygoids divergent posteriorly. 

The anterior portion of the premaxilla broader than that of the 
maxilla. 

Length of rostrum taken from an imaginary line joining the angles 
of the mouth 1ft. 2in. 

From the size of the teeth it is evident that the animal is a '* Killer '' 
or ^ Grampus.*' The only genus mentioned by Blanford is Orca and 
the only species 0. gladiator. It differs from this in colour, in having 
the dorsal fin of moderate size and falcate, the pectoral fins also of 
moderate size and falcate, in the number of vertebrse, and the number 
of ribs. It approaches more nearly to the genus Pseudorea^ a meagre 
description of which is given by Beddard in his Book of Whales, but 
differs in the number of vertebr® (not an important point however) and 
in the divergence of the pterygoids. 

Curiously enough on the same day the fishermen brought me 
another cetacean, which they had that morning caught in their nets. 
Its description is as follo¥rs : — 

Colour uniform shining black, passing gradually into a fleshy plum- 
beous tinge on the sides and under surface. Pectoral, dorsal and caudal 
fins present. Beak distinct. Lower jaw slightly longer than the upper. 

Length from tip of snout to notch in centre of 

caudal fin ... 8ft. lin. 
Do. do. to origin of pectoral fin ... 1ft. lin. 

Do. do. to origin of dorsal fin ... 3ft. Sin. 
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Length of peotoral fin which is falcate 

Do. dorsal fin which is falcate 

Height of dorsal fin 

Width of gape 

Qreatest height 

Do. oircnmferenoe 

Smallest ciroamference at root of tail 

A single nasal aperture or hlow hole on the top of the head. A 
prenaria adipose elevation marked ofi^ by a V-shape groove. 

VertebrflB oolamn.-rOervical 7, all fused together. Dorsal 13. 
Lumbar 17. Caudal 24.— Total 61. Epiphyses distinct. Vertebrae 
centra rather short. Sternum composed of presternum and two mesos- 
iema ossified, with a cartilaginous xiphistemum. 

Bibs 18. Costal 7. Sternal 6, all ossified. The first four ribs two- 
headed. 

Phalanges I 1, II 6, III 8, IV 1, V 1. II and III well developed. 

Skull. — Rostrum from anterior of the prenarial projection 4^in. 

Mandible 17f in., symphysis barely 2in. 

Teeth moderate |f and ig=<=51. Length of skull 20in. 

Breadth S^in. between orbits. Pterygoids not meeting in the 
middle line, borders divergent posteriorly. 

This is a slightly immature specimen. According to Blanford's 
synopsis of the Indian Genera, it can only belong to the genus Tursiopsj 
but it differs from the genus in having the pterygoids separate, and it 
differs in many respects from the only species Tursiops turdo described 
by him. 

NOTES ON THE TBIVANDRUM CETACEANS, 

Bt B. LtDBKKBR, B.A., FJt.8., F.Q.S., &0. 

The first of the two specimens referred to by Mr. Ferguson (PI. A) 
is undoubtedly referable to the genus Pseudorca^ and presents no 
characters by which it can be distinguished from the widely distributed 
False Killer (P. crasaidem). As that species, which is new to the 
Indian Fauna, never appears to have been properly figured, I have 
thought it well to reproduce the excellent sketch sent by Mr. Fer- 
guson. I do not attach any importance to the difference with regard 
to the divergence of the pterygoid boneSt nor in the number of verte- 
bne (47 mstead of 50). 
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TWO CETACEANS FROM TRAVANCORE. i\ 

With regard to the second specimen (PI. B), I agree with Mr, Fer- 
guson in assigning it to the genos Tursiops^ in spite of the fact that it 
differs from all the other species in the separation of the pterygoid 
l)ones of the skull. Externally it agrees with Tursiops in the form of 
the beak and fins, as well as in the general outline of the body, and the 
number and characters of the teeth. The number of vertebrse (61) i» 
also that of Tursiops (61 — 64), and of no other of the allied genera. 

Of the four species of Tursiops recognised by Mr. True,* the typical 
y. tursioj in addition to the united pterygoids, differs by the colour of 
the under-parts, which is either pale-grey or white, and the smaller 
number of teeth (|^), the number of vertebrae being 6i. The smaller 
T, parvimanuSy of the Adriatic, in which the teeth number §| and tlie 
Yertebrse 62, has also greyish- white under-parts. In the Australian 
2\ catalania the under-parts are likewise white. On the other hand, 
I'ursiops abusalam of the Red Sea comes nearer to the Trivandrum 
dolphin, having |^ teeth and 61 vertebrae, and showing flesh-coloured 
markings mixed with green on the under-parts. The dark sea-green 
of the upper-parts does not, however, accord with Mr, Ferguson's de- 
scription ; and there is the aforesaid difference in the pterygoids. The 
Pacific T, gilli is too imperfectly known to admit of comparison. 

On the whole, I think it advisable to regard the Trivandrum dolphin 
as a new species of Tursiops^ allied to 7. abusalam (of which I have no 
specimens for comparison), but distinguished by the divided pterygoids, 
the blacker colour of the upper-parts and the more decided plumbeous 
flesh-colour of the under-surface, which is marked with streaks instead 
of spots. It may be appropriately named l\/ergusoni. 

Mr. Ferguson has promised to present the skull to the British 
Museum. When it arrives, I might publish a notice of its characters^ 

Ball. U. S. Mas., No. 36, p. 158 (1889). 
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A LIST OF THE BUTTERFLIES OF THE KONKAN. 
Bt E. H. Aitken and E. Combbb. 

Since the first and second volumes of the Society's journal were 
published no attempt has been made to compile a list of our Bombay 
Batterflies and the references to local species in the later volumes have 
been few and far between. As there must be, in one way or another, 
a considerable number of our members who collect, or have collected, 
butterflies in the neighbourhood of Bombay in a more or less serious 
feshion, and who would be greatly assisted in their wodk if such a list 
were available for reference, we have gathered together the names, with 
a few short notes, of all those species that we have either personal know- 
ledge of, or reliable information about, as occurring in the district. 

One diflSculty that confronted us was that of deciding as to what 
the limits of the local district should be, but, rejecting the idea of 
confining the list to those species that have been found on Bombay 
island itself on the ground that so large a portion of its area is 
now-a-days no longer suitable for the production and support of insect 
life, we decided to include the whole of the Konkan in the area dealt 
with, as being in itpelf a definite and characteristic district and ad 
including most of the localities where those who attempt a oollectioii 
are likely to find themselves in the field with net and killing bottle. 

Taking the description of the district given by the late Mr. W. F. 
Sinclair in his papers on ** The Waters of Western India," the Konkan 
may, roughly speaking, be defined as follows : — ** Between the 16th 
and 21st degrees of North latitude ( i.e., from Vingoria to Surat) and 
between the watershed of the Sahyadri range (Western Ghats), with 
an average elevation of about 3,000 feet (rising in places to 4,500 ft. J, 
and the coast.'' Any s{>ecies found within this district may not 
unnaturally be expected to occur at any other suitable locality within 
its boundaries. 

The list compiled by Mr. E. H. Aitken and published in the first 
and second volumes of our journal was based on the specimens then io 
the Society's collection from all parts of the Bombay Presidency with 
the exception of Sind and Canara. This list, besides being necessarily 
very incomplete, is not in the hands of many of our present local 
members, and is of course now largely out of date so far as the names 
attached to the species are concerned, owing to the constant changes 
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that have been made siuoe its publication, aa species, previously de- 
soribed under new names, have been found to be only local or geogra- 
phical varieties of others and as the present practice of priority in 
nomenclature has been carried to an extreme. 

For the JSymphcdidcB and Lyccenidce we have followed Marshall and 
de Niciville's book and we give their reference numbers in brackets 
for each species. In the absence of any up-to-date list of the Fiertnce 
and PapilionincB we have adopted the arrangement and nomenclature 
of Messrs. Bell, Davidson and Aitken's paper on the Butterflies of 
North Canara, which appeared in Vols. X. and XI. of our journal, in 
oonjunotioQ with Capt. Watson's paper in Vol. VIII. of our journal 
on certain genera of Pierinm. In the case of the ffesperiidce we 
follow Capt. Watson's paper in Vol. IX. of our journal. 

The number of species in our list only totals 130^ and there are un- 
doubtedly many more that can be added to it, but perhaps, with the 
present as a basis, others will be encouraged to add their experiences by 
communicating to the Society additions, which have not come our way. 
FAMILY— NYMPHALID^. 
Sub-Family — Danainj:. 

1 ( 16 ). Danais aglea (Cramer) [=«/?. grammica (Boiadnval) 

in Marshall and de Nicfeville]. 

Common at Matheran and on the hills after 
the rains, but not usually found below the Ghats, 
It has however been taken in Salsette. 

2 ( 26 ). Do. limniace (Cramer). Common everywhere. 
3(28). Do, ehrysippus (Linnaeus). Common everywhere. 

The variety or ** sport," which wants the 
black on the apex of the forewing and haa 
been named D. klugii^ occurs occasionally 
throughout the district. 

4 (31). Do. genutia (Cramer). Common everywhere. 

5 (47). Euplcea hollari (Felder) \_ = E. sinhala (Moore) in 

Marshall and de Niceville]. 

We took a specimen of this at Pali Hill, 
Salsette, in July last year. Probably fairly 
common throughout the district but often 
overlooked. 

6 ( 61 ). Do. core (Cramer). Common everywhere. 
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7 ( 75 ). Euplma coreta (Godart) [= E. coreoides (Moore) in 
Marshall and de Niceville]. Dr. Smith in- 
cludes this species in his list of Matheran 
butterflies, and it may be found to occur in the 
district. 
Rub-Family — Satyrin^. 

8(97), Mycalesis minens (LinnnBUs), Common everywhere. 
The dry season form replaces the other about 
November. 

9 ( 99 ). Do. persetis (Fabr :). Mr. J. A. Betham included 
this species in his h'st of Matheran Species in 
Vol. VIII of the Society's journal. 

10 (135). Lethe europa (Fabr:). This species may probably be 

found anywhere on the hills, Mr, J. Davidson 
records it in the Society's journal (Vol. VIII., 
p. 556) at Matheran. 

11 (140). Do. neelgherriensh {Guirin). Common on the hiHs 

before the rains, but not confined to them. It 
has been taken in the neighbourhood of Bombay. 

12 (204),* Ypthima philom€la(JohanssQXi). This species is probably 

often passed over, being mistaken for the next 
as they are indistinguishable in flight. The 
only definite records we have are from Andheri 
in Salsette and by Mr. J. A. Betham from 
Matheran. 
13(217). Do. huebneri (KiThy). Common everywhere. 

14 (243). Melanitis leda (Linnaeus). This species and its rain- 

season form M. ismeiie (Cramer) is common 
everywhere. Just after the rains in certain 
years they invade the whole town of Bombay in 
swarms and are to be seen in almost every 
room in the Fort. 

SuB-FAMaY— ACILEIN^. 

15 (298). Telchhiia violce. This is apparently not a common 

species everywhere ; but it no doubt occurs 
throughout the district, and it becomes very 
common in some places about March. 

• Specimens marked with an asterisk will be acceptable if sent to the Bombay 
Natural History Society's museum. 
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Sub-Family— Nymphalin^, 

16 (300). Ergolis taprohana (Westwood). In Marshall and de 

Niceville, Major Yerbury is quoted as having 
taken this at Khandala, As a matter of fact 
it is very common there and at Mathoraii after 
the rains. 

17 (301). Do. ariadne (Linnaeus). This, if distinct from the 

preceding species, is only doultfully record- 
ed from the district. It was included by Mr. 
J. A. Bethana in his Matheran list. 

18 (303). Bf/hh'a Hitlvjia (Drurv). Comparatively common at 

Nandurbar in the Tapti Valley after the rains 
and probably to be found in other suitable 
localities also. 

19 (314). Afella phalatUha (Drury). Common everywhere. 

20 (335). Apaiura cimiha (Moore). This has been taken at 

Matheran, as recorded by Mr. J. Davidson in 
Vol. VJII of the Society's journal, and by Mr. 
Oliver. We have also found it at Ehandala. 

21 (343). Precis iphita (Cramer). Occurs throughout the dis- 

trict. 

22 (344). Junonia asterie (Linnaeus) and its dry season form 

*/. almana (Linnaeus). A common species, 
especially after the rains. 

23 (847). Do. lemonias (Linnaeus), Common throughout the 

district. 

24 (349). Do. hierta (Fabr :) Common in all suitable localities. 

25 (350). Do. orithyia (Linnaeus). Common in all suitable 

localities. 

26 (379). Neptis lencothoe (Cramer). This speoiejs, which for 

many years wa? known as N. varmona 
(Moore), is the common one of the genus 
throughout the district, being very numerous 
from October till February. 

27 (400). Do. ophiana (Moore). Generally distributed through- 

out the district. 

28 (402). Do, jumbah (Moore). Occurs in Salsette and at 

Matheran. 
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29 (419). Htfpolimnas bolina (IAnn2eus). A common species* 

30 (420). Do. misippus (Linnaeus). Also a common 

species. The ^* dorippus '' form of the female 
has been taken several times in different 
parts. 

31 (440). Parthenos virens (Moore). We have seen this once at 

Vingorla. 

32 (454). Aihyma perius (Linnaeus). Common on the ghats and 

at Matheran. We know of no actual instance 
of it near the coast, but it may no doubt be 
found to occur. 

33 (474). Sj/mphoedra nais (Forster). This is a common species 

in Salsette and round about Bombay, but it 
does not appear to be found on the hills. 

34 (513). Eulhalia garuda (Moore). Common wherever there are 

mango trees about. This species is peculiarly 

susceptible to baits such as overripe fruit or 
a Utile toddy. 

35 (517). Do, lubentina (Cramer). Not very rare on the hills 

including Matheran. It occurs occasionally 
in Bombay. 

36 (520). Pyrameis cardui (Linnaeus). Common in all suitable 

localities. 

37 (544). Ct/restis thyodamai (Boisduval). Mr. E. H. Aitken 

found this " very common at Mahableshwar " 
during the cold weather of 1885-86. Dr. 
Smith includes a species of this genus as 
found at Matheran. 

38 (556). Kallima horafieldii (Kollar) [ « JT. wardi (Moore) ]. 

Fairly common on all well-wooded hills. 

39 (568). Charaxes aihamas (Drury). Common enough on the 

gh&ts and at Matheran. 

40 (570). Do. /oJitw (Fabr :). Not so common as the pre- 

ceding species, but also found on the plains. 
There are specimens in the Society's collection 
from the Tanna district. 

41 (577). Do. imna (Butler). By no means very rare on the 

ghats and at Matheran. 
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FAMILY— LEMONIID^. 
Sub-Family — Libyth^in^. 

42 (6.15). Alisara echerius (Stoll). After the rains very common 

on the hills and in the low jangles of the 
' Tanna district. The local form was for many 
years distiugaished as A./ratema (Moore). 
Sob-Family— Lyc^kid^e. 

43 (642). Spalgis epius (Westwood). Not a common species, 

but it occurs in Bombay and Salsette and 
at Karanja across the harbour. 

44 (673). Chilades trociulus (Freyer). Common enough after 

the rains in Bombay and the Tanna di9trict. 
45(681). Cyaniris puspa (RoTs&M) Occurs on the gh&ts and 
at Matheran. We have no record of it near 
the coast. 

46 (694). Zizera maha (Kollar). A very common butterfly, 

especially after the rains. The closely allied Z* 
karsandra (Moore) has been recorded, but all 
our specimens would be referred to Z. maha. 

47 (702). Do. gaiha (Trimon). Occurs in Bombay imd 

Salsette* 

48 (703). Do. Otis (Fabr :). The specimens from Bombay 

and Salsette that we have been able to 
examine would no doubt be placed by some 
in Z. sangra (704) or Z, indica (705), but 
there appears to be little doubt that they are 
merely synonyms of Z. oils. 

49 (712).* Lyccenesthes lyccenina (Felder). Since Mr. E. H. 

Aitken wrote in Vol. I of our journal that he 
had a strong impression that he had caught 
this in Bombay, we have no definite record 
of its occurrence. 

50 (715). Talicada nyseus (Guerin). This peculiarly distributed 

species is found at Mahableshwar, sometimes 
in swarms at some particular spot. It occurs 
also at Earanja across the harbour. 

51 (733), Jamides lochia (Cramer). Not uncommon in Bombay 

• and Salsette, especially after the rains. 
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52 (738). Lampides celianus (Fabr :). Very common in Bombay 

and Salsette and more so on the hills. 

53 (743). Caiochryiopt strabo (Fabr :). This species is to bo found 

regularly in Bombay and Salsette. 

64 (745). Do. enejus (Fabr:). A commoner species than 

the preceding. 

55 (750).* Do. pandava (Horsfield). Our only definite re- 
cord of this species is from Nandurbar in the 
Tapti Valley, but it doubtless occurs in other 
parts of the district. 

66 (752). Tarucus theophrastus (Fabr :). A common species., 

57 (758). Do. plinius (Fabr :). Occurs throughout the dis- 

trict, but is apparently nowhere very common. 

58 (759). CastUius rosimon (Fabr :). Very common from August 

to the end of the year both on the hills and the 
plains. 

59 (766). Do, decidea (Hewitson). This is apparently not a 

commou species. It occurs occasionally in 
Salsette and Matheran. 

60 (767). Polyommatus bijeticus (Linnasus). Common every- 

where. 

61 (775).* Iraota iimoleon (Stoll). This is found at Matheran, 

and Marshall and de Nic^ville mention both 
Khandala and Katnagiri as places where it oc- 
curs. 

62 (776), Do. moecenai (Fabr :). There are specimens in the 

Society's collection from the Tanna district^ and 
it is also found occasionally in Bombay, though 
it is more common on the hills than near the 
coast. 

63 (791). Arhopda amantes (Hewitson). This species occurs in 

Salsette and also across the harbour at Ka- 
ranja, in fact in all hilly jungles. Further 
investigation should disclose other species 
of this handsome genus as occurring in this 
district. 

64 (850). Curetis iheiis (Fabr :). Occurs regularly, probably 

throughout the district. 
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€5 (890). Zesiut chrysomalius (Hubner). Marshall and do Nic^- 
ville record this speoies from ''Alibagh in 
January, and Maroh," and also at ^'Easvlra 
Kolaba district, -in January." 

€6 (903). AphnoBUs vulcantu ( Fabr. ). Fairly numerous in 
Salsette and on grassy hills everywhere : also 
at Nandurbar in the Tapti Valley. 

67 (907). Do. lUacinus (Moore). Marshall and de Nio^ville 

record a strongly marked specimen labelled 
** Bombay,'* received from the B. N. H. Society. 

68 (910). Do. lohita (Horsfield). This has been taken at 

Pali Hill in Salsette. Dr. Smith includes it 
in his Matheran list. 

69 (931). Tajuria longintis (Fabr.). This is not a common species, 

but it is found fn Bombay, Salsette, and also on 
the hills. 

70 (959); Eathinda amor (Fabr.). Occurs almost everywhere, 

but is nowhere common. 

71 (967}« Caiapoeeilma elegans (Druce). This species has been 

taken at Bassein in the Tanna district and at 
Janjira. 

72 (977)« Loxura atymnus (Cramer). This is evidently rare. 

Mr. W. B. Hart recorded ihe capture of one 
''about half a mile beyond the upper end of 
Vehar lake " in the Society's journal (Vol. IV, 
p. 69) and we took one at Andheri in Salsette 
in September 1901. 

73 (98d). Deudorix epijarbas (Moore). This is generally distri- 

buted, but nowhere common. Mr. J. A. 
Betham records it at Matheran in the Society's 
journal (Vol. VIII, p. 423X and it is also 
found occasionally in Salsette. 

74 (995). Bapala sclastacea (Moore). A specimen of this speciea 

is included amongst the few of Mr. Oliver's 
specimens from Matheran that we have been 
able to examine. 
75(1006). Do. fwrfawpM* (Cramer). We have found this about 
Bombay, but it doea not seem to be common. 
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76 (1012). Vtrachda isocraies (Fabr.). His is common enough 

near the coast wherever there are pomegranate 
trees, in the fruit of which the lanrs feed. 

77 (1013). Do. perse (Hemtaon). This apparently is not found 

near the coast, but occurs on the hills. It is 
common at Matheran. 

FAMILY. — PAPILIONIDiE. 
SUB-FAMILt— PlERIK^. 

78 NickUona aiphia (Fabr.). Common everywhere. 

79 Delias etteharis (Drury). Quite common all the year rotmd. 

80 Catopsilia pyramihe (Linn.). Common ; sometimes to be seen 

in swarms. 

81 Da. crocaU (Cramer). This ^)ecies, and the equally vari- 

able C. catiUa (Cramer), which it is impossible 
to separate, is by no means an uncommon butter 
fly, especially during and after the rains, but at 
times for mouths together none are to be seen. 
At times too they migrate towards the south 
or south'-west in countless numbers. 

82 Terias liecabe (Linu.). Very common everywhere, after the 

rains appearing in swarms. 
88 Da. Itbyihea (Fabr.). This ^cies ocours near the coast, 
and we have specimens from Rewa Danda, 
but it is apparently not by any means 
common, thou^ it may often be overlooked 
amongst the far larger number of the other 
two representatives of the genus. 

84 Do. lueta (Boisduval). At times this is very common, 

especially during the cold weather, butai 
other times none are to be seen. 

85 Teracdus ecdais (Cramer)« The formerly recognised local species 

T. eypr(2us (Fabr.) has now been sunk as an 
inconstant variety of the above* It is an ex- 
tremely local species^ as it never wanders far 
from the food-plant of the larva (Salvadora 
persieajyrhioh is a very eccentrically distributed 
tree. Kear the ^ree the butterfly generally 
Bwanas. We have no record of it from the hillsv 
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86 Teracolus puellarn (Butler). This common Gujerat species 

ocoars at the Dorthern limits of the Eonkan. 
We have never heard of it in the neighbonr* 
hood or south of Bombay or on the hills. 

87 Do. da?ia4 (Fabr.). This is also a local species. Col. 

Swinhoe took it in Bombay during a famine 
year, and we found it lately in great numbers 
on Worli Hill, Bombay. It occurs — probably 
more or less regularly — in the Tapti Valley, 
being a common Gujerat species. 

88 Do. eucharis (Fabr.). Cap. Watson considers this a 

distinct species from the next, viz,^ 

89 Do, etrida (Boisduval). They both occur commonly in 

Bombay and OTerywhere in the district, but no 
doubt are to be found locally all along the 
coast. 

90 IxioB marianne (Cramer). Common everywhere. 

91 1^0. pyrene (Linn,) Common everywhere. 

92 Hebemoia glancippe (Linn.) This is a local species according 

as the food-plant of the larva (a kind of caper) 
is plentiful or not. It occurs all over the 
hills and is not at all uncommon in Salsette, 
while it has been seen occasionally in Bombay 
Island. 

93 Jiepheronia gcea (Folder). Quite common in Bombay and 

Salsette, especially after the rains, and every- 
where throughout the district. 

94 Appias libt/tJiea (Fabr.). Very common in Bombay and 

Salsette at times, espeoially before the rains. 

95 Huphifia phryne (Fabr.). This in its various seasonal forma 

is ver}' common everywhere. 

96 Belemis mesfrdhia (Cramer). More or less common every- 

where. 
Sub-Family— Papihoiiiin^. 

97 Omithoptera minos CCramer). Mr. E. H. Aitken records this 

from Karanja, across the Harbour, and also 
from Ratnagiri- It is probably carried great 
distances by the wind. 
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98 PapUio hector (Linn.). Ooonrs regnlarly about Bombay and 

Salsette. And also on the billS| and is yerj 
abundant in some years. 

99 Do. aririoloehios (Fahv.). Certainly more common than 

P. hectoTj occurring throughout tho district. 

^00 Do. agamemnon{Jjijm.). Qoite common all over the 
district, particularly about gardens. 

101 Do. sarpedon (Linn.). Confined entirely to the hilk^ 
^here it is common fh>m October till the end 
of the year* 
102* Do. nomius (Esper). In the Sooiet/s journal (Vol. I). 
Mr. E. H. Aitken mentioned specimens in the 
coUeeiion from ^' the gh&ts which lie be- 
tween the Tanna and Nasik districts.^' Besides 
diis our only record is a single but unquestiou* 
able specimen observed by himself on Malabar 
HHh 

103 Da. erithonius (Cramer). Common everywhere* 

104 Do. fommon (LinnsBUs); Quite common aU over the dis* 

trict. Of the several forms of females the poltf 
Us type, which resembles P. aristolochicBy is the 
commonest and the romulus type is not rare^ 
but we have no record of the form that is simi- 
lar to the male. 

105 Do* fdymneztor (Cramer}. Quite common on the hills 

above 2,000 feet and occasionally found even in 
Bombay. 

106 Do-. Iielenus (Linnaeus); Tixi^ also ocours on ihe hillsv It 

has been recognised beyond doubt by Mr. E. 
H. Aitken on Malabar Hill. 

107 Do. dissimilii (Linnaeus). This occurs in Bombay and 

Salsette, but is never to be^ seen in any nom- 
hers. It is also found at Matheran and on the 



Sub-Family— Hbspbbiid^. 
108 Celaenerrhinus amhareesa (Moore). Found all over tho 
district in suitable localities^ but especially 
common on the hUlSk 
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109 Celoenarrhinus leucocera (Kollar). In Capi Watson's book 

on the Indian HetperiidcBf Col. Swinhoe 10 
mentioned as having obtained this speoies in 
Bombay. We have not seen it within onr 
limits omselyes. 

110 Saarange$a purendra (Moore). Mr. J. A. Betham FMords 

this speoies in his Matheran list in the 
Society's journal (Vol. VIlI). 

111 Do. dasahara (Moore). Mr. R. C. Wroughton 

took this species at Bassein, Tanna district, 
as mentioned in the list in the Society's 
jonmal (Vol. I). We have taken it lately in 
Salsetie. 

112 Coladerda tiasa (Moore). Mr. Aitken records two specimens 

taken ^^ by Mr. B. C. Wroughton at Bansda, 
between the Snrat and Tanna districts/' 
in the second volume of the Society's journal. 

113 Hetperia galha (Fabr.). This is not uncommon anywhere 

throughout the district. 

114 Suastus gremius (Fabr.). Not uncommon in Bombay and 

Salsette. We have no record of it from the 
hUIs. 

115 lambrix salsala (Moore). Col. Swinhoe took this species in 

Bombay, and we have found it occasionally in 
Salsette lately. 
116* Taractroeera mcBvius (Fabr.), Our only record of this 
species in the district is from one specimen 
taken last year by Mr. N. Marryat at 
Nandurbar in the Tapti Valley. 

117 Do. nicevillei This species, which was formerly 

known as AmpiUia cora$ (Cramer), swarms 
in the grass in Bombay and Salsette during 
the hot weather and early part of the mon- 
soon. 

118 Arnetta vindhiana (Moore). To this species that formerly 

known as Isoteinon nilghiriana (Moore) is 
now sunk. It has been recorded by both 
Col. Swinhoe and Mr. Betham from Matheran. 
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119 McUapa ana (Mooret). Thb speoiee is probably ntore 

eommoQ than our records would appear to 
indicate. It is included by Dr. Smith 
iu his Matheran list, but we have no 
definite instance of its occurrence since. 
It may be easily recognised by its bright 
red eye& 

120 Gangara thyrsit (Fabr.), About Bombay and Salsette this is 

by no means uncommon in certain localities, 
but as it does not come out till sun-down it 
may often be overlooked. 

121 Udaspesfclui (Cramer), This very conspicuous species is quite 

conunon in all suitable localities, including 
both the bills and the neighbourhood of Bom- 
bay. 

122 Telicota bambwce (Moore). Occurs in Bombay neighbour- 

hood as well as on the hills, wherever bamboos 
grow. 

123 Boor is (Parnara) bevani (Moore). Common about Bombay 

and Salsette. 

124 J9o. do. guttatua (Bremer and Grey). This species, 

which is closely allied to the preceding, is 
named by Capt. Watson as having been taken 
by Col. Swinhoe at Bombay. 

125 Do. (Chapra) sinenns (Moore). [ = C. pronunens^ 

(Moore)]. Noi uncommon in Salsette, Bom- 
baji and across the harbour. 

126 Do. do. mathias (Fabr.). The commonest of the 

whole family all about the neighbourhood 
of Bombay, especially during the rains. 
The doubtfully distinct B. agna (Moore) 
has been recorded by CoL Swinhoe from 
Bombay. 

127 Hasora (Parata) chrcmus (Cramer). Found everywhere 

throughout the district. 

128 Do. do, chabrona (Fabr.). This species is recorded 

from Bombay by Col, Swinhoe under the 
name of alexis. 
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129* Bibasis sena (Moore). Mr. J. A. Beiiham records this in 
his Matheran list in the Society's journal 
(Vol. VIII.), having taken it in the "Mar-rai/' 

130 Badamia exdamatioms (Fabr.). Common eyerywhere both 
6n the hills and near the coast. At times 
hundreds may be seen migrating across the 
harbour at Bombay. 
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THE POISONOUS PLANTS OF BOMBAY. 

Bt Libut.-Colonel E. B. Eibtikab,* ims^ f.Ii.s., 

Mbicbbb, 

Association Iktebkationale dbs Botahistbs, 

Holland^ 

Civil Suroeon, Ratkagibi. 

Part XX. 

(With Plate V.) 

(Continued from page 45, Vol. XIV.) 

JATROPHA CQRCAS, Linn. 

Natural Order — EupHORBiACBiE. 

Marathi 2— ^qR5=( Jepdl ), ^Ncft x^=(Moglt Brand). 

A large, low-branohing, irregular, soraggy shrub. 

BRANCHES — irregular; younger ones with dose-paoked leaves 
and green bark. 

BARE— of older branches from one to two lines thick, light-green, 
covered with a thin pellucid or translucent paper-like epidermis which 
cracks and falls off in irregularly-shaped pieces. The bark on section 
with a penknife pours out copiouslj a thin translucent whitish juioe 
which on exposure to air turns brown or even blood- red, and dries up 
in opaque tears or irregular masses. The bark of the oldest branches 
is light-ash-coloured, and has here and there innumerable yellowish 
spots of the size of a millet-seed. 

WOOD — ^white, very soft and spongy ; pith well marked and dense 
in young and topmost branches. The wood^ says Dymock, is loaded 
with starch. 

LEAVES — scattered on the older branches ; closely packed at the 
top of youngest branches ; alternate ; the youngest leaves of a reddish 
tinge^ with a tomentose under-surfieice, the tomentum disappearing as 
the leaf grows old and assumes a green color. Upper surface smooth. 
Shape broad-cordate, or orbicular-cordate ; 6-angled. Hence called 
'^ Angular-leated Pht/sio-ntaJ^ Hooker says the leaves are 3 — 5 lobed» 
but as generally observed they are distinctly 5-lobed» Lobes 4 — 6 
inches in diameter. 

Nerves— otherwise called VEINS, well marked and prominent on 
the under-surfooe. 
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Peholks — as long as the Uade ; round ; smooth ; inserted on a kid- 
toey-shaped projeotion of the bark and surrounded at the insertion by a 
thin expansion of the epidermis. Stipules absent. 

INFLORESCENCE. 

Flowers monoecious, yellow, or yellowish-green ; pubescent ; in ter- 
luinal corymbose cymes bearing many small flowers ; the central flower 
in the cjme or in its forks being always female. The flowers are 
scentless absolutely. The peduncle is often seen arising from exterior 
axils. Bracts, entire small, one below each sub-division of the cyme, 
and generally one pressing on the calyx. 

I.'-MALE FLOWERS. 

Found at the extremities of the ramifications of the main flower 
stalk, on short articulated pedicels ; deciduous. 

CALYX — greenish ; sepals five, lanceolate, imbricate. 

PRiEFLORATioN^ convoluted. 

COROLLA— yellow ; J inch in diameter ; petals five, ovaie-ob- 
long j villous within. Hooker soys that the corolla is salver-shaped ; 
Roxburgh says it is campanulate. It is the female corolla that ig 
campanulate, as will be seen from my Plate V accompanying. 

Prjefloration, contorted. 

STAMENS — many, says Hooker • 8 — 10, says A. de Jussieu ; 
6 says Roxburgh. 

FiLAMBNTS— connate, says Hooker. A. de Jussieu describes them 
thus: — "Inferiorly connate, of which 3 — 5 are interior and larger than 
the outer ones. " (Euphorbiacearura Genera, p. 37, Paris, 1824). 
Roxburgh, on the other hand, describes the arrangement of the fila- 
ments thus : — '' Filaments sia;, the central one very thitrk and columnar ; 
the five external ones filiform, towards the base adhering to the central 
one ; all erect and a little longer than the calyx.'* The central mass 
of filan>entou3 column represents the abortive Gynoecium. 

Anthers — yellow; often tinged brown. Says Roxburgh — **Ten, 
sagittate, equal ; five supported by the long central filament, and one by 
each of the others.'* Hooker describes the anthers as erect, 2-celled. 
The anther-lobes dehisce longitudinally from above downward. Anthers, . 
says Baillon, are extrorse, dehiscing marginally. Pollen — large, ♦ 
spherical. Disk — always present but varies in form. It is either a 
yellow entire ring, or is made up of five yellow glandules or sqnamulea 
" The glands of the hypogynous disk are free or united " (Baillon). 
8 
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IL-FEMALB FLOWERS. 

Seated in the divisions of the male pedicels, ^* with their own pedioef!b 
noi articulated^ (Roxb.). 

CALYX — as in the male flowers, but persistent. 

COROLLA — as in the male flowers, but more substantial, and dis- 
tinotlj compannlate. 

Disk — not so well-marked as that of the male flowers. 

STYLES— 3 5 bifid or bi-lobed (A. de Jussieu); short. *« Connate 
below or united in a slender column ; glabrous " (Hooker). 

STIGMAS— 3 ; bifid, pubescent. 

OVARY. — 8-oarpelled, each carpel containing one ovule ; superior* 
*' glabrous** says Hooker. Note that the ovary and styles are said to be 
pubescent in Jatropha civcas of Wallich (Syn., — J. Wightianus),— 
Hooker* It may be noted here that at times only one ovule, or two, 
mature into seed. Very seldom have I seen the three ovules yielding 
three seeds. Sut that the three ovules do so yield three seeds will 
be seen from my illustrative plate accompanying this paper. The ovule 
is pendulous irom the inner angle of the central column. 

FRUIT — A tricoccous capsule ; oval, or globosely oblong ; 1 — IJ 
inch long ; f inch broad, or even 1 inch ; green when first formed ; 
yellow when mature ; brownish or black when dry. Hooker says there 
are 2 — 4 cocci, but I have never seen the fourth coccus. 

ExocABP — ^thick and succulent ; fully of milky or pellucid white 
juice ; 2 lines thick. Black or brownish, and easily removable when 
dry. 

Endocabp — " crustaceous or bony " says Hooker. 

SEEDS— i— I inch long ; f inch broad ; oblong; laterally at- 
tached about the middle of the cell, with a distinct white aril at the 
hilum ; convex on the outer or dorsal side ; angular on the inner or ven- 
tral side.* There is a well-marked ridge on the ventral surface 
(Dymock). 

Tbsta — smooth, black, crustaceous. 

**The lorica and tegmeny^ says 0*Shaughnessey, **are separable. 
The internal tegmen is hard, brittle, with resinous and brownish frac- 
ture ; the almond is white, foJiaceous, covered with a thin white mem- 
brane.'* This membrane is like tissue-paper and easily separable. 
The almond is inodorous, of agreeable ta«te, but slightly acrid after 
• fVff^ni^ftf.— O'ShaughncBScy's Bengal Dispensatorj', p. 558, Calcutta, 1841. 
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phewiog. It renders the saliva emulsive, and irritates the fauces 
(O'Shanghnessey). 

Albumen—" Fleshy '^ says Hooker • " Copious and oily *' say* 
Dymock (Phannacographia Indica, Vol. III., p. 276, Bombay 1893). 
It is best to speak of the ^ Albumen '^ as JEridosperm^ 

CoTYLBDONS — broad ; fiat ; foliaoeous ; adhering closely to the large 
mass of endosperm. The endosperm cells contain a net-work of proto- 
plasm saturated with oil. This oil does not exist in the form of 
globules or drops, though it can be extracted by pressing the endoft* 
perm-tissue as in the case of the seeds of the castor-oil plant. 

Badiole— superior, short, thick. 

Embbyo— straight, central. 

GENERAL REMARKS. 

Jatropha curcas is an exotic, naturalized in India. It appears to be 
a free and rapid grower in this country, not wanting much care. It is 
a hardy plant, which has taken quite kindly to the soil of Western 
India whether it be in the Konkan or in the Dekkan. In both these 
divisions of Western India, I have seen it grow profusely as a hedge- 
plant, where no human hand has watered it. It evidently takes ita 
nourishment from the air, and from the soil in which it grows, depend* 
ing mainly on the rain-water and dew, whenever it can get it. In 
the Konkan it gets its water-supply from the monsoon rains from 
June to October. Hooker says that the plant is ever-green. It is not 
so in the Konkan. I have seen that in the Thana and Ratnagiri dis- 
tricts it is leafless, though in inflorescence during April and May. Nay, * 
in 189i^ in Satara (Dekkan) I found the plant leafless in January and 
February. The plant is a native of Brazil and of the West Indies. 
From Brazil it is said to have been introduced here by the Portuguese 
(Dymock). It may be so ; it is probably introduced here- from Northern 
Africa also, by way of Arabia. No mention appears to have been made 
of this plant by Henrique Van Rheede in his elaborate work entitled 
Hartus Indicus Malabarkus published at Amsterdam in 1678 in six 
folio volumes, fully illustrated with the aid of three local Pandits—^ 
Range Bhat, Yinayak Pandit, and ^ppa Bhat« The Mar&Lhi or qucisi^ 
MarcUhi letter-pr^s of the preface these three Pandits then wrote is. 
very characteristic of the Mar&thi spoken and written in Ualabar it^ 
the seventeenth century. 
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Jatropha curcas, however, appears to have been mentioned in Bh&v- 
Prakash, a Sanskrit work describing several Indian plants. "Its author, 
Bh&v Misra/' says Dattaram Chobhe, ** flourished in Madras about 350 
years ago.'* Surgeon- General Balfour of Madras says that Bh&v Misra 
flourished so far back as 1550 A. D. It is possible then that the Portu- 
guese must have introduced the plant into India. Sir George Bird wood 
says that '* Jatropha onrcas was first mentioned by Monarde$ " (Veg. 
Products, Bombay Presidency, page 77 and page 308, 2nd ed. Bombay, 
1865). Monardes is evidently a misprint for Monardiis, for no such 
name as Monardes is mentioned by Professor Sachs in his History of 
Botany (1530 — 1860), published at Wiirzburg in 1875, and translated 
into English by Gamsey and Professor Balfour in 1890 (Oxford). I 
find, however, from John Gerarde's Herball that Thomas Johnson, an 
Apothecary of London who re-edited Gerarde's Herball m 1663 A.D., 
mentions an American writer named Nicolas Monardus. Johnson, in 
addressing his readers in a prefatory note, speaks of Nicolas Monardus 
as being a writer on the simple medicines of the West Indies. Evi- 
dently Monardus flourished about the middle or end of the sixteenth 
century. From Johnson's remarks in Gerarde, I find that the works 
of Monardus, originally written in Spanish, were translated into Latin 
by Carolus Clusius between 1583 and 1601. ** Carolus Clusius," says 
Johnson, *' was a learned, diligent, and laborious HerbarisC^ Carolus 
Olrsius, a Frenchman by birth, was otherwise named Charles de 
rifioluse. He was bom in Arras in 1526. His family sufiFered from 
religious persecution in France, and he spent the greater part of his 
life in Germany and the Netherlands. In 1573 he was invited to the 
Imperial Court of Vienna by Maximilian II. Clusius accepted the 
invitation and removed to Vienna. Subsequently in 1593 he became 
Professor of Botany in Leyden and died there in 1609 (Sachs). 

O'Shaughnessey notes that Jatropha curcas is a native of New Anda- 
lusia and Havana (in the Island of Cuba). A. de Jussieu says that it ia 
also a native of North Africa. Now, it is a well-known fact that India, 
especially its Western Coast, and North Africa, through Arabia, have 
for several centuries past been in close mercantile intercourse with each 
other. It is, therefore, just possible that Jatropha curcas was intro* 
duoed into India by the mercantile Arab and A fric visitants of the 
shores of Western India, Bat 1 have no authentic information on this 
point. It is a mere surmise of mine. The Afric coast has given to the 
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Katnagiri Coast a class of fishermen called the DcUdis who are dis- 
tinctly of Afric blood and origin. Possibly their progenitors brought 
the plant with them. Why not ? 

In English parlance the plant is known as the Physie-nut or the 
Purging-nut. It must be noted that it is quite different from the plant 
known as Poison-nui which is Strychnes Nux- Vomica, The seeds of 
Jatropba curcas are known as Pignons cCInde (Dymock). The oil 
obtained from the seed is spoken of as Oleum infernale by Professor 
Dr. L. Lowin of Berlin (page 374, Lehrbuch der Toxikologie, 1897). 
The oil is similarly spoken of by Dymock thus : — ^** It was formerly 
employed as a purgative by European physicians under the names 
of Oleum Ricini majorig and Oleum tnfemaW* Roxburgh says that 
the plant is one of the most common on the Coromandel Coast, and in 
flower and fruit all throughout the year. This fact is worth noting, 
as showing the effects of local influences on the growth of plants. 
Talbot of Canara fixes a definite time for flowering and fruiting. That of 
flowering from April to May • that of fruiting during the rainy season. 
I must note here one important remark which Roxburgh makes regard- 
ing the wood of the plant. In observing that the wood of Jatropha 
curcas is too soft and spongy to be of any use he cogently adds that 
the wood ** will not even burn freely." 

With regard to the oil expressed from the seeds, O'Shaughnessy and 
Roxburgh say that it is used to hum in lamps by the poorer classes of 
the natives of Bengal. I am not aware that it is used on this side of 
India for any such purpose. But in America it appears to be so used 
freely. 

In noticing this plant as an exotic in his Flora of Ceylon (Vol. IV, 
p. 46, London 1898), Dr.Trimen says that it is very commonly planted 
as a fence round native gardens, and that it is a violent purgative. 

Dymock says that-Jatropha curcas is said to have been introduced 
from Brazil by the Portuguese. Sir George Birdwood gives South 
America as the habitcU of the plant. The plant seems to be well-known 
in China, as the Chinese turn out a fine black varnish by boiling the 
seed-oil with Oxide of Iron. Dr. Dymock observes that the juice of 
the plant, when dried in the sun, forms a bright reddish-brown brittle 
substance like Bhell-lac, which may yet be put to some useful technical 
purpose (Pharmacogr. Ind., Vol. III., p. 275). A similar remark is 
made by Dalzell and Gibson :—*' The fresh juice of the stem when 
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dried forms an elegant lac-like substance, which may yet be applied ill 
the Arts'' (p. 77, Supplement, Bombay Flora, Ed. Soo. Press, 1861). 

Though the oil of the seeds of Jatropha curcas is largely used in 
lamps in the different parts of India mentioned above, it is known in 
European commerce as the '^ seed-oil " (Q. Birdwood). No suoh oil 
that I am aware of is exported from India. So says Sir George Bird- 
wood also. 

In a work entiUed ** A General System of Botany " by Emm Le 
Haout and J. Decaisne, translated by Mrs. Hooker in 1873, London* 
Longmans, Green & Co., at page 698, I find the following remark which 
is well worthy of the consideration of Indian soap-makers. The re- 
mark runs thus : — '' The seeds of Jatropha curcas [Physio-nut], a 
shrub growing throughout the hot countries of America, yield aplenti^ 
ful supply of an oil of which soap is made." 

Garcias de Orta, in his Colloquies on Indian Plants, mentions a plant 
named Joircpha (see p. 79, 2nd Edition, Lisbon, 1872). Whether it 
is the same as Jatropha curcas or not I am not able to determine. 



The following are the STNOmrHS of Jatropha curcas, Linruj as given 
in Hooker's Index Kewensis (pages 1251-1252, Fart II, 1893, Claren- 
don Press, Oxford) : — 

1. Jatropha acerifolia, SaHsb. Prod. 389. 

2. J. condor, WaU. Cat. N. 7799. 

3. J. coroas, Wall. Oat. N. 7799 D— Wightiaua. 

Note that there is a plant called Jatropha peltata, fignred by Wight 
in his plate 1169 in the Icones Plantarum which is the same as Jatro- 
pha Wightiana, referred to above under synonym No. 8. Note again 
that what Wight depicts as Jatropha villosa in plate 1159 of his Icones 
is said by the Compiler of the Index Kewensis to be nothing but 
Jatropha Wightiana. The older writers speak of this plant as Curcaa 
purgans. Beck says it is the Tuna tree of the Philippme Islands. It 
is also known as Indian nut. 

In a list of five hundred Indian plants published in Oanarese at 
Hangalore by the Basel Mission Book and Tract Depository under the 
authorship of C. Stolz, the following Sjmonyms are given : — 
(1). Oastiglionia lobata, B. B. 
(2). Bioinus amerioanns. Mill. 

(Page 11, 2nd Ed., 1891). 
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li may be noted here that like the leaves of the Oastor-oil plant (Rici- 
nus oommnnisy Linn.) the leaves of Jatropha onrcas have galactagogne 
properties. A. decoction of the leaves is used in the Cape de Verd 
Islands to excite secretion of milk in women (A. A. B. in Mannder's 
Treasury of Botany, Part I, page 868, Edition 1870). Dr. Bennett of 
Sydney (Australia) is credited with having made the following 
observation in his work entitled The Gatherings of a Naturalist : — 

*' The milky acrid glutinous juice, when dropped on white linen, 
produces an indelible stain, at first of a light-blue colour, but after 
being washed changes to a permanent brown : it might, therefore, form 
a very excellent marking ink.*' I have not been able to obtain such a 
stain. Will any of my readers help me in settling this point ? The 
oil of Jatropha ourcas seeds is said to l^ of a light colour, and used as 
a substitute for Linseed oil, as well as for dressing cloth (Maunder's 
Treasury of Botany). It is also said to form a basis for the red dye of 
the cotton fabric known as Turkey red» 

The following remarks are made with the object of engaging the 
attention of those earnest students of plant-life who are interested in 
the investigation of the question as to how the environment of a plant 
in the Eastern and Western hemispheres respectively affeot the exist- 
ence and growth of any particular genus or species of this or that 
plant. It is well-known that several members of the Euphorbiacese, 
like several members of the Cactaceaa, are succulent plants. Strictly 
speaking, Jatropha curoas is not a succulent plant, but at all times of the 
year in Troi'ical East India, especially on the coast of Western India, in 
the Konkan and in the Dekkan, it Js rich in a milky juice. Such 
plants, rich in milky juice all throughout the year, may during their 
existence in the hot weather be aptly compared to camels— as the 
"ships of the desert." Indeed, they provide for themselves a large 
quantity of water and are then ab)e to dispense with further supplies 
for a long time without injury. ** The cells of the aqueous tissue are 
comparatively large, and their walls thin ; the active protoplasm within 
forms a delicate layer round the walls — that is to say, a sac whose 
cavity is filled with watery, often mucilaginous fluid." These remarks 
of Kerner Von Marilaun's (Oliver's Translation, History of Plants, 
p. 328, Vol. I., 1894, London) may well apply to Jatropha ouroas. 

It may be noted here that the flowers of Jatropha curcas besides 
being odourless don t appear to be invaded by insects. Cattle wont touch 
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its leaves* Hence as a hedge-planfc it is very serviceable as already 
noted in my foregoing remarks, I may here emphasize the fact that 
Jatropha oaroas is one of the Euphorbiaceoos plants in which each 
plant without exception develops both true staminate and pistillate 
flowers on one and the same flower stalk. It must be further observed 
that the members of the Euphorbiales, not to speak of the genera only 
but also of the specimens of the species and varieties locally obtained, 
differ at times very widely in individual development of parts of the 
plant under local inflaences of soil and climate. But what I have 
noted above is the result of my personal observation of this plant in 
its living condition in Bombay, Thana, Satara, and Ratnugiri. 

I have noted above that Dn Dymock speaks of the seed of Jatropha 
cnrcus as Pignoji (Tltide. Just a word of warning to my readers. 1 
find from Baillon's Natural History of Plants, translated from bis 
elaborate French work by Marcus Hartog, that there are two kinds of 
Pignon d'lndey viz, — the large and the small. The large one is the 
seed of Jatropha curcaS| otherwise called by Baillon as the Jatropha of 
Barbadoes (Castiglionia lobata, R. et Pav.)» The small Pignon of India 
is the seed of Croton Tigliumt the oil of which is much more deadly 
(p. 162, Vol. v., 1878, London. Baillon^s Translation into English by 
M. Hartog.) 

From Paxton*s Botanical Dictionary it appears that Jatropha eurcas 
• was introduced into England from South America in 1731. It is 
noted as an ever-green plant ( p. 310, Edition by IS. Hcreman, 1868, 
London). 

Baillon remarks that the wood of Jatropha eurcas is *'soft, easily 

decaying ; palisades are however made in the Indies" (West— K, R, K). 

Baillon further adds that Jatropha eurcas is used for hedge rows in the 

Antilles (Marcus Hartog^s English Translation of Baillon, Vol. V., 

,p. 175). 



POISONOUS PROPERTIES. 

The seeds of Jatropha eurcas are poisonous. They prodace, when 
taken internally, vomiting and drastic purging. The oil obtained from 
the seeds has similar effects. ^' The seeds are employed by the native 
doctors of the Philippine Islands and considered excellent and mild 
' purgatives in doses of from one to four seeds. The effects which result 
from an overdose are vomiting, purging, a burning sensation in the 



THE POISONOUS PLANTS OF BOMBAY. 66 

stomaoh, with a determination of blood to the head* mm* 
Dr. Bennett, the well-known natnralist of Sydney, has himself adminis- 
tered these seeds to Europeans, but has found their eflfects very 
irregular^ and occasioning^ in all cases, a burning sensation in the 
bowels foHowed with nausea and vomiting " \_A. A. B. in Maunder's 
Treasury of Botany]. 

Beck says that the effects of seeds are at times so great that in 
addition to vomiting and purging there is insensibility, and great weak- 
ness followed by death. Violent inflammation of the mucous membrane 
of the stomach and intestines has also been noted (p. 832, Medical 
Jurispradenoci 5th Edition, London, 1836). • 

The following is an extract from Dr. Hiltoni-Fagge's Report on 
Toxicology and Materia Medica (p. 347, New Sydenham Society's 
Year-Book, 1865, London) : — ** In the Medical Times and Gazette — 
(London, 1864, 1. 703) — are recorded several cases of poisoning" by 
the seeds of Jatropha curcas^ ** which occurred at Birmingham, where 
three or four sacks of the nuts were sold by auction. These nuts, were 
left on the floor, and some boys, getting access to them, put some into 
their pockets, and finding their taste pleasiint not only ate some of 
them themselves, but gave others to their friends. In conseqcence 
thirty-three persons were taken so ill as to be obliged to be carried 
to the General Hospital. Some of them had only eaten three or 
four of the nuts, but others ate as many as fifty. Symptoms came on 
in some cases in ten minutes; in others not until two to two hours 
and a half had elapsed. The chief effects were pain and burning in 
the throat, pain and distension of the abdomen, giddiness, vomiting 
and drowsiness; and after an interval, purging— the evacuations 
being copious, mucous, and not unlike the rice-watery stools of cholera. 
In some cases the depression was very great ; in many there was 
dysuria; fever was always present as an after-effect. Dilatation of the 
pupils was believed to exist in those who took a large quantity of the 
poison. It is doubtful whether the drowsiness—from which the patients 
were easily roused — -was a narcotic effect of the nuts or whether it was 
caused by the great prostration." [iV.B.— I am inclined to think the 
latter caused drowsiness— jST. R. KJ] Strangely enough, all the cases 
recovered ! The treatment consisted of the administration of emetics 
and purgatives. Will not the Homoeopaths say " Similia similibui 
curantur ? " 
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Dn Nonxmn Chevers* qnotei a cose reported by Monfeti of Selem 
(Madras Preaidenoy), and fu}ly detailed in the Madra» Qaart^y 
Journal of Medical Scienoe, p. 37, July 1861. The oaae was that '^ of 
a healthy yoong English gentleman, who ate fifteen or twenty Bnts 
of Jatropha curcas. The taste did not arooae sospieion* In an. bonr 
and-a-half burning sensations in the throat and stomach were felt» 
attended with great restlessness. There was profuse purging, with 
great pain and vomiting, by which portions of the nut were rejected. 
In another hour and-a-half there were severe cramps of the lower 
limbs. The purging now ceased. The cramps were so violent that 
frequently the patient sprang in agony out of bed, and stamped 
his feet with all his force upon the ground as if to flatten them, the 
•cramps distorting them. The cramps affected, with less aeverky^ the 
muscles of the arms, abdomen and back. Occasionally there were 
convulsive twitches of the back, almost like those in tetanus. He 
gradually became perfectly deaf. There was also impairment of 
sight. The pulse was very small, thready and weak. Skin cdd« 
dampt and clanuny. Features sunken and contracted. Tnatmant — 
Hot brandy and water, warm bath, anodyne irictions, and hot 
bottles. In about seven hours reaction set in and he slowly 
improved. Throughout the following day he remained totally deaf, 
and had slight cramps. Next day he was awak^ied by the 
church bell, and was quite convaleseent. Although during his illness 
he had appeared quite conscious^ he had no recollection whatever 
of what happened later than the profuse purging. Several other 
young gentlemen were in like manner affected in a less alarm- 
ing degree, having taken fewer of the nuts, but in hone of 
them was there dea&ess or loss of memory." In giving this 
long extract from Chevers my only apology is that his work 
is out of print now. My quotation, therefore, is likely to be 
of use to those who do not happen (to have his work in iheu^ 
library. 

So fer as I know, the seeds of Jatropha eureas have never been 
1^^ for criminal poisoning. Brigade-Surgeon Lyon, C.I.E., in his 
Medical Jurisprudence (p. 205, Ed., 1889, Calcutta) says that several 
cases of accidental poisoning are recorded. My foregoing observations 
will amply bear him out in his assertion. 

* Medical J arispnidenoe for India, p, 275, Calcntta, 1870. Thacker, ISpSkik^Co. 
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To add itiither evidence with regard to the poisonons natiire of 
Jatropha curcas I quote Sir Robert Cbristtson of Edinburgh. He 
observes that the seeds of the physio-utit of the West Indies, 
^ when applied in the form of powder to a wound, produce violent 
spreading inflammation of the subcutaneous cellular tissue ; and when 
introduced into the stomaoh they inflame that organ and the intestines. 
Four seeds will act on man as a powerful oathartic. I have known 
vidlent vomiting and purging occasioned by a few grains of the 
cake left after the expression of the fixed oil from the bruised seeds ; 
and in some experiments, I performed a few years ago, I found that 
from twelve to fifteen drops of the oil produced exactly the same effects 
as an ounce of castor oil, though not with such certainty '* as that of 
castor oil, I presume. {K. R. jBT.*]. 

I ofier to my readers the following quotation from A. S. Taylor's 
Medical Jurisprudence (2nd Ed., Vol. I., p. 328) : — 

** In August 1858, 139 children in Dublin suffered severely from 
eating some of these nuts, namely, of Jatropha curcas (Jfedical Times 
and Gazette, August 1858). They all recovered," « * 

" M. Chevalier refers to a case in which thirty-three persons were 
poisoned by eating these seeds. The symptoms which they suffered 
from were naneea, vomiting, and general depression. Twenty were- 
so ill that they were placed in the beds of an hospital ; the remaining 
thirteen soon recovered.** 

In 1871, whm a student in Grant Medical College, Bombay, I ate 
two seed-almonds of Jatropha curcas which was tlien growing near 
the Vebar water-pipe in the College garden in front of the Clock- 
tower. I suffered from the effects of the almonds for fully six hours, 
tiiough the xtnifi were pleasant to eat. My friend and fellow-student 
Khan Bahadur Dr. K. B. Cooper, now Civil Surgeon of Shikarpur, 
abo ate some with me. Perhaps he will remember the incident. 
I remember it very well, as the emesis it produced was very 
trying. My medical attendant, Dr. Sakharam Arjun, of sacred and 
loving memory, then living in the same house with me, gave me a 
word t)f warning not to play prante with my life in the course of my 
lK)tanical studies by tasting unknown plants, merely for the sake of 
•speriflient. Sooh foolhardiness, I know, has often destroyed valuable 
lives. There is a saying in Marathi ^nw^fl m^ W IfSI^ ^T^, 
* CbriBtiion'i Treatise on Poisons, p. 591, 4tb Edition, Edinbargfa, 1846. 
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which means that if jepal is reoklesaly used, death is the result 
(Mr. 6* S. Bhide, Jailor, Ratnagiri Prisoo). 

As regards the seat of the poi«Hioi» elemeDt, O'Shanghnessy 
says that it is the embryo which is the source of the acridity of the 
seed and its poisonous nature. I doubt this very much. I feel 
almost sure, that t)ie acridity and the poisonous principles lie in the 
once so-called albumen, and now called the endosperm. I do not at 
all believe, as suggested by 0'Shaughne8sy,that the removal of the little, 
insignificant embryo rids the nut of its {K)i3onou6 property and nwkes 
it '* bland and alimentary." Although this statement is made by 
O'Sbaughnessy on the high authority of M.M. Fe6 and Humboldt, 
I most set tny face humbly against it. 

I find myself *' all at sea " with regard to the chemioal nature of 
the poisonous element of JcUropha eutcas. 

The active principle of the oil of Jatropha curcas^ days B&i Bahadur 
Kanny Lall Dey, F.C.S. of Calcutta, has been tiamed Jairophic acid. 
A recent research (A. Siegel, 1894) attributes the activity of the seeds 
to a poisonous toxalbumen analogous to Ricin and named Cufcin 
(p. 169| Indian Drugs, 2nd Edition, 1896, Calcutta). Sicin, says 
J. Charles E. 8ohn, F.C.S., a member of the Society of Public 
Analysts of London, is a poisonous principle of castor seed of the 
albuminous kind (p. 191, Index to a Dictionary of the Active Principles 
of Plants, 1894, London). Dymock observes that Dr. H. Stillmark 
has discovered in the seeds of Ricinus communis an albuminoid body 
which has been named Ricin, This, however, says Dymock, does not 
appear to be the purgative principle (p. 277, Ph. Ind., Vol. III.), 
It may be noted that Ricin appears to have a peculiar efiect on blood, 
causing a rapid conglomeration of the red oorpusclesi together with 
the formation of a substance like fibrin. 

The oil of Jatropha curcas is said to contain an active principle simi- 
lar to that of the castor seeds. It is known as Bicinoleic acid. Its 
formula is CigH3403. It occurs as a glyceride in castor oil together 
with tripalmatin and trbtearin. It also occurs in Jatropha euroas. It 
is a thick oily liquid which solidifies below 0^ C, and mixes in every 
proportion with alcohol and ether. Its alcoholic solution has an aoid 
reaction, an unpleasant persbtent acrid taste, and does not oxidize in 
the air (Eloscoe and Schorlemmer's Treatise on Ohembtry, Vol. Ill ; 
Organic Cheuiiatry, Part II, p. 484, Edition, 1890, MacmiUan). 
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I most not omit to mention here what Professor Schmiedeberg of 
the nniveruty of Strassburg says regarding the active principle of Gas- 
tor oiL He says : — ^* It is soluble in the intestinal fluids only ; here 
alone it meets with the conditions necessary to its efficiency after it 
gets into the bowels. Like Croton oil, Gamboge and Jalap resin. 
Castor oil is insolable in watery fluids, and consequently passes the 
stomach unchanged. In the intestines it is dissolved by the alkalies of 
the bile and pancreatic juice.'** These remarks may well apply to the 
seed-oil oSJairopha curcas. 

DESCRIPTION OF PLATE V. 
Fig, No. 1. Jatropha curcas^ ^ natural size sprig with diminutive 
inflorescence and tender red leaf. 
,y 2. Natural size inflorescence, with the companulate 

female flower. 
,y 3. Fruit natural size. 
„ 4« Transverse section of natural sized fruit with tricocoous 

arrangement, showing a seed in each coccus, 
„ 5. Seed. Natural size, showing the white aril at the top. 

^ ElemeDta of PbanDaeology, translated by Dizon of the UniTeiiity of Sydney, 
pp. 108 «nd 109, Edinburgh, 1867. 
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tHB BIRDS OF THE MADHUBANI SUB-DIVISION OF THE DAB- 
BHANGA DISTRICT, TIBHUT, WITH NOTES ON SPECIES 
NOTICED ELSEWHERE IN THE DISTRICT. 
By C. M* Inolis. 
Part VI. 
{QmUmedfrom pag$ 771 t^ Vol. JIV.) 
Obdbr— GAVIiB. 
Family LarkUt. 
mi) L^mn ICHTHTAETUS.— The Great Blaok-headed Gall. 
Bla$ford, No. 1489 ; Eume, No. 979. 
A rare gnll in the district. Though I heard from one of my men about 
a large gall ieyeral times it was not till the 18th of last December that I 
Stained one. A mirthiiar in my employ brought me a (ive one which had 
got snared in a noose at the Maiser Chaar. I kept it for several days in my 
water aviary, bat it died. All galls are known here as " JSTAetr." 
(255) L. RIDIBUMDU8.— The Laughing Gull. 
Blanford, No. 1490 ; Hume, No. 981. 
This species is also rather rare. I have only succeeded in getting three 
specimens, one being in breeding plumage which was got on the 11th March. 
They were obtained from November to March. I have never seen more than 
one of this species on the same marsh. 

(25C) L. BRUNNBiCBPHALUS.— The Brown-headed GuU. 
Blaf^ord, No. 1491 ; Hums, No. 980. 
This is the common gull on the marshes in the vicinity of Baghownie and 
a few are also met with on the Keray River. I, never came across any gulls 
in the sub-division though they are certain to occur on the Minti and Sumda 
ehaurs. On the Maiser Chaur these gulls are, I believe, to be found in fair 
numbers throughout the cold weather. It was some time before I procured 
specimens, as on the marsh which I shot over they were rather wary. These 
gulls settle a lot on the water and nearly always where cormorants (F^ 
jav^nicui) are feeding, and for many days my man used to hit the latter birds 
ins^ad of the gulls. They seemed to have a charmed life and it was not till 
the dlst January 1902 that the spell was broken. All my specimens were got 
from November to the middle of March and none had assumed the breeding 
plumage. The stomachs of all the gulls I have examined have contained 
nothing but fish. 

(257) L. CACHIHNANS.— The Tellow-Iegged Herring-GoU, 
Blanford, No. 1495 ; Hume, No. 978 his. 
Rare. A single immature specimen was procured on the Kokoron Chaur on 
the 4th March 1902 and brought to me by a mir^shikar. He had caught it 
with birdlime. 
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Sabofsmay Stemimg^ 

(258) Htdrogheudok HTB]UDA.~Tbe Whiskered Ten. 

Blanford, No. 1496 ; Ilume, No. 984. 

Very common. They occasionally breed here daring Jaly and August in 

tanks. I sent a note on their breeding here, to this Journal some time ago. 

Native name for all terns Tthari, 

(259) Hydropeogne caspia.— The Caspian Tern. 
Bkmford, No. 1498 ; Hume, No. 982. 
A rather scarce-sold weather visitant. I have only four specimens. I get 
one in November, two in February and one on the 16th ol March, They 
are rather wary birds. The one shot in November was a perfect specimen^ 
but with no white on the lower lores. This bird, which was only wounded 
when hit, uttered the harsh cry as recorded by Hume. 

(260) Sterna anqlica.— The Gull-billed Tern. 
Blar^ord, No. 1499 ; Hume, No. 983. 
This species li also rather scarce and is seldom seen after February. I saw 
one in breeding plumage on the 28th March flying over the indigo fields at 
Baghownie. 

(261) S. SEENA.— The Indian River-Tern. 
Blanford, No. 1503 ; Hume, No. 985. 

Very common. It breeds on the sand banks of the Kamla in March and 
April. 

(262) S. MELANOaASTER.— The Black-bellied Tern. 
Blanford, No. 1504 ; Hume, No. 987. 
Not quite as common as the former species. They breed at the sam* laoM 
and place as eeena* 

(263) S. F0L1OINOSA.— The Sooty Tern. 
Blarrford, No. 1514 ; Hume, No. 992 hi9. 
I have nothing farther to add to my note on this species already mmk to 
our Journal. 

Sub-family Rhynchopina, 

(264) Bhynchops albicollis.— The Indian Scissors-bill. 

Blanford, No. 1517 ; Hume, No. 995. 
Bather scarce. A few are however generally seen on the banks of the 
Kamla near Jainagar during July and August. 

Order STEGANOPODES. 
Family Pelecanidce, 

(265) Pblbcanub roseus.— The Eastern White Pelican. 

Blanford, No. 1520 ; Hume^ No. 1003. 
A fine female caught by a mir'shikar with birdlime in the Benoa Chanr on 
the 17th July 1901. It was alone preening its feathers near the edge of 
the water. This is the only one that either I or my men have ever seen in 
the district. Native name Ganggoya. 
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(266) Pelecanus onocrotalus.— The Roseate Pelican. 
Blandford, No. 1621 ; HufM, No. 1001, 
I have just received on the l7th March a female of this species or 
rather what I should say was intermediate between ono4rotalu$ and rojstM. 
It is a fine bird very deeply suffused with pink. It has got the 24 reo^ 
trices of onocrotalus but the bill is too small for that species, being 
only 14''*8. The frontal region is also much swollen. The measure- 
ments taken in the flesh are as follows :—2eft^^^, 63''*5; u>in^, 21" \ tail, 
V'b ; tarsus, h" ; hill at gape^ 14'^-8 and etxpame 108'' '25. A female of rosmu 
was also brought in from the same place, via,, the Maiser Ghaur. Native 
name Jalasind, 

(267) Pelecanus philippensis.— The Spotted-billed Pelican. 
Blanford, No. 1^23 ; Hume^ No. 1004. 
Rather common. This species is met with from the end of June to the 
beginning of October. They frequent tanks, rivers and marshes. 
Native name Koorair. 

Family Phalaerocoracidas, 
(268) Phalacrocorax garbo — The Large Cormorant, 
Blanford, No. 1526 ; Eume, No. 1005. 
Not very common, only found during the cold weather. I have neyer 
seen many together, but Mr. Scroope wrote me that he had seen consider- 
able numbers at Awari on the 21st February. Native names Gandil and 

Kurruk, 

(269) P. FU8CICOLU8.— The Indian Shag. 

Blanford, No, 1527 ; Hume, No, lOOji. 

This species is, I believe, to be obtained on the Maiser Chaur. The 

mir^hikars know it well and say they have seen it there. Native name 

GanoioU, 

(270) P. JAVANICU8.— The Little Cormorant. 
Blanford, No. 1528; Hume, No. 1007. 
Uncommon in the north of the district but common elsewhere. I have 
never found it breeding, though I have seen it all the year round near 
Baghownie. Near that Factory and about the end of July a large number 
frequented a piece of water near which there were some mango trees. 
I hoped they would breed, but they left the neighbourhood without doing 
so. I am certain they must breed somewhere near here. Native aune 
Ohogur. 

Sub^family PloUnot. 

(271) Plotub melanog aster. — The Indian Darter. 

Blanford, No. 1529 ; Hume, No. 1008. 
Mr, Scroope met this species near Jhanjiarpur and Marogachi, at the 
latter place on the 9th January. I have never come across it, but received 
specimens snared by a nUr^ikar somewhere in ^e district. Native naBM 
Banwa, 
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Obdeb— HEBODIONES. 

Sub-order Platale£. 
Family Ibidida, 

(272) Ibi8 melanocephala.— -The White Ibis. 
Blanford, No. 1541 ; Hume, No. 941. 

Scarce in the Bnb-diTision except near Minti, where a flock of about fifty 
was seen in February. The 27th May is the latest date on whicli I have got 
this species ; a fine male in breeding plumage being secured on that date. The 
testes were greatly enlarged. The skin of the wing in the young bird is fleshy. 
I have not found this species breeding here. Native name Hasoo dabil. 

(273) Inocotis papillosus.— The Black Ibis. 
Blanford, No. 1542 ; Humey No. 942. 

Very common. I have taken eggs from March to August. A pair com- 
menced building on the 23rd September, but deserted the nest. Most of the 
nests were on Simul (Bombax sp,), generally single, though I have found two 
nests close to each other. One nest with two fresh eggs was found on a pipal 
(F. religiosa). It was an old nest of O.calvus, but the Ibises had lined it with 
mango leaves and grass. This is called the " Planter's Friend " by many 
Europeans on account of the number of crickets they kill in the indigo fields ; 
some people also call it the curlew. Native name Eardnhal. 

(274) Plegadis falcinellus.— The Glossy Ibis. 
Blanford, No. 1544 ; Hume, No. 943. 
I never came across this species in the sub-division, but it is fairly common 
at some distance from Baghownie, on theChilwara Ghaur from March to May. 
I have not found it breeding here. The head is the last to change into breed- 
ing plumage. I have a bird with the back and wings in breeding plumage, 
and also getting some chestnut feathers in the lower plumage, but the head is 
in winter plumage. Native namo Kdvaira. 

Family Plataleidce. 
(275) Platalea leucorodia.— The Spoonbill. 
Blanford, No. 1545 ; Hume, No. 939. 
I have seen few spoonbills near Jainagar and Narhar, but Scroope saw a 
big flock containing 42 birds at Kolwahi, a village a few miles from Narhar. 
One of my men says he saw about a couple of hundred on the Minti Ghaur 
in February. I have got specimens from November lo the middle of April. 
Native name Koorpia dabiL 

Sub-order Giconije. 
Family CicorUidcB, 
(276) OicoNiA alba.— The White Stork, 
Blanford, No. 1546 ; Hume, No. 919. 
Very common during the cold weather. They arrive about the end of 
October and remain to the end of March. Numbers are snared by the mir- 
shikar with birdlime. Sometimes they are very tame and I have shot thera 
dead with No. 6 shot. Native names Ghyhur and Burra Retwa. 
10 
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(217) C. NIGRA.— The Black Stork. 
Blanford, No. 1547 ; Hume, No. 918. 

A scarce winter visitant. They also remain till March. My men generally 
come across one or two every cold weather and have several times fired at 
them but never succeeded in getting one yet. Once I bad a shot at one as it 
flew over my bungalow at Narhar but it was rather far off for the cartridges 
I had. I think this is the species the mir^ihart call MullcUh but cannot be 
certain till they bring me one in. 

(278) DissuBA EPISC0PU8.— The White-necked Stork. 
Blof^ord, No. 1548 ; Hume, No. 920. 

Very common. Simul trees are the favourite sites for their nests ; one nest 
was taken on a pipal. Usually only a single nest is foand on the one tree 
but I have found two touching each other. The earliest nest with eggs was 
taken on the 15th July, and the latest on the 28th October. They do lay earlier, 
as a female shot by Mr. G. DalgUesh on the 3rd June had in the oviduct an 
egg ready for ejection. This bird had a nest on .the tree on which she was 
shot ; on going there a month later I found the cock-bird had paired again. 
I took some young in down from a nest on the 15th August. Feathers com- 
menced to appear on the head, back and wings on the 20th, and by the 13th 
September the whole body was covered with them. These birds had perfect 
liberty and flew away on the 8th October. Most of the day they rested on 
their tarsus and when about to be fed used to emit a peculiar gutteral sound 
which seemed to come from far down in the throat. A young bird whilst 
feeding in a field at Narhar began to stagger and fell. There was some eeei 
water in the field and it muse have imbibed some of this which evidently had 
an intoxicating effect on it. Native names Lag lag and Retwa* 

(279) Xenobhtnghus asiaticus.— The Black-necked Stork. 
Blanford, No. 1549 ; Hume, No. 917. 

I have found this species decidedly rare here, but Mr. G. Dalgliesh writes 
in the Zoologist '* a not uncommon resident." I got one, a young female at 
Narhar in December 1898, and Mr. Soroope sent me the following note on 
the 19th January 1900 : — '* What interested me beyond anything was the 
diccovery of the black-necked stork at the latter place (Kachara). I got quite 
close to a piir which were wading .... I saw several huge storks at 
Minti also which I feel sure were this species.*' Some mir-ahikare saw some 
at the Benoa Ghaur about the end of July but failed to snare any. I have a 
couple of fine adult birds got in August. Native name Loha sarang. 
(280) Leptoptilus dubius.— The Adjutant. 
Blanford, No. 1550 ; Hume, No. 915. 

Rather scarce* They arrive in June and I have seen them up to December, 
one being brought me on the 21st of that month. It is very seldom, how* 
ever, that they are seen so late as that, I do not think they breed here and 
the late birds probably go to the Gorakhpur District, The mir^ehikars snare 
them in nooses fastened on small but strong bamboo pegs which are stock in 
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the ground. The nooses; which are all close together, are put down on three 
sides near where the bird is feeding and the men gradaally make it edge up 
to them. If it steps into them well and good, if not they take them np and 
put them down further on. It is generally a very lengthy proceeding but that 
is immaterial to the native. Mahomedans eat its flesh. A fine male measured 
60J inches in length, had a pouch of 14" and a wing expanse of 8'- 11". 
Native name Garur. 

(281) L. JATANICU3.— The Smaller Adjutant. 

Blanford, No. 1551 ; Hume, No. 916. 

On the 24th November I saw a pair feeding in some shallow water at 

Narhar. I got another one in the Darbhanga District on the 8th June 1902. 

I have also heard this species make the same guttural noise as D, epiaeopus. 

Native name Chandiari, 

(382) PsEUDOTANTALUS LEUCOCEPHALUS* — ^The Painted Stork. 
Blanford, No. 1652 ; Hume, No. 938, 
I only obtained a single specimen in the sub-division but got numbers, both 
young and adults, brought me at Baghownie by mir-shikars from May to 
September. Native name Kanharri. 

(283) Anastomus oscitans.— The Open-bill. 
Blanford, No. 1553; Hume, No. 940. 
I once missed one in a tank near Jainagar in December 1896^. I saw none 
in 1897, 1898 and 1899. One of my men came across a flock of about 125 at 
Minti in February 1900. I have got them from October to June but have 
never seen any during the other months. I do not think they breed with us. 
A few are in the white plumage by April but the majority seem to assume 
it in the following month. Native name Dohar, 

Sub-order Ardeje. 
Family Ardeida, 
(284) Ardea manillensis.— The Eastern Purple Heron. 
Blanford, No. 1654 ; Hum^, No. 924. 
I have not found this species common here and have only got one adult. 
Some, most of them young birds, are to be seen on most of the chaurs. Native 
name Khyra, 

(286) A. ciNEREA.— The Common Heron. 
Blanford, No. 1555 ; Hume, No. 923. 
This is a common species. I have noticed them up to May but doubt 
whether they breed with us. I have a falcon which flies at this species and 
brings them down in nice style. On the ground he fastens on to the neck 
just below the head and the heron appears to be quite helpless. Native name 
Kahud. 

(286) Herodias alba.— The Large Egret. 
Blanford, No. 1569 ; Hume,, Nos. 924 his & 925. 
This is the only egret I have personally seen in this district. I have always 
found them most wary. A very fine specimen in breeding^ plumage was 
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broagbt me from Fureokeer in the Mongbyr District on the 11th March, 
It measured, length to end of train 47"; mng 17"; tail 7''-5: tareiu %'*'h \ 
hill at gape, 6" 5 ; expanse 67". Bill yellow with tip dusky ; legs and feei 
bkok, tibia greenish. Three specimens all in full breeding dress had the 
bills yellow, though Blanford gives it as black in that plumage. Another 
one also in breeding plumage brought me measured, length 36"*5 ; wing 
14" -25; taUS^e; tar«w 7" ; bill at gape 5"-5 ; expanse 64"-2. The larger 
ones the mir-shikare call MaUang bogla and the smaller ones Torra bogla. 
They find no difficulty in distinguishing the two varieties, but I have 
seen too few to form an opinion as to whether they are two species or 
one. 

(287) H. INTEBMEDIA.— The Smaller Egret. 
Blanford, No. 156» ; Hume, No. 926. 

A doien or so of this species have been brought in to me by mir-thikars but 
none in breeding plumage. Native name Patokha bogla, 

(288) Hehodias qabzbtta.— The Little Egret. 
Blafford, No. 1561; Hume, No. 927. 

Mr. 0. Dalgliesh saw a bird of this species in full breeding plumage at Dulsing 
Serai in August 1900. Three or four have been brought to me by mir^shikars, 
A couple brought from Fureckeer were in breeding plumage. One a fine male 
measured— length 26"; wing 11"; tail 4"; tarsus 4"-2 ; bill at gcpe 4"4 ; 
exp<mee 41". Bill black with base of lower mandible flesh colour tinged with 
green ; fcKHa! skin greenish-yellow ; iris yellow ; tarsus black ; toes dirty-yellow. 
The dorsal feathers of this species are most valuable. According to the mir- 
shikars they sell from Bs. 8 to Bs. 15 per tola and those of alba and inlermedia 
from Bs. 8 to Bs. 10. Native name Karchia bogla, 

(289) BuBULCUS COROMAMDUS.— The Cattle Egret. 
Blanford, No. 1562 ; Hume, No. 929. 

Very common. I have found them breeding here in August. In one colony 
which was breeding there were quite as many birds in winter plunuge as in 
the other dress. They assume the breeding plumage in April. Native name 
Surkhia bogla. 

(290) Lepterodius asha.— The Indian Beef-Heron. 
Blanford, No. 1563 ; Hume, No. 928. 

A male of this species in the dark plumage, but without the crest, was 
brought me to-day, the 25th March, from the Benoa Chaur. It was, according 
to the mir-shikar who brought it, the only one of its kind and was feeding 
with other egrets. The colours of the soft parts were :—biU reddish-yellow, 
base of maxilla brown and of lower mandible yellowish-green and flesh 
colour ; orbital skin dull-green and yellow round the orbits ; iris goIden-yeUow ; 
Uhia brown also/nt^ below the knee on one leg and the greater portion of the 
tarsus of the other leg of the same colour ; rewminder of tarsus of both legs 
yellowish-green ; toes roddish-yellow above and dirty-yellow beneath. Native 
name Kola karthia. 
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(291) Ardeola qrayi. — The Pond Heron. 
Blanford, No. 1565 ; Hume, No. 930. 
Exceedingly common. This is the well known " Paddy bird." They breed 
here from April to September. They commence to assume their breeding 
plumage in March. Native name Bogla, 

(292) BuTOBiDES JAVANiCA. — The Little Green Heron. 
Blanford, No. 1567 ; Hume, No. 931. 
Fairly common. They breed here in May, June and July. I have never 
found them breeding in colonies as stated by Mr. G. Dalgliesh in the 
Zoologist, They are not so nocturnal as supposed to be, for I have very often 
found them on the edge of a bare tank in broad daylight. Native name Kdt 
hogla. 

(293) Nycticorax qriseus.— The Night Heron. 
Blanford, No. 1568 ; Hume, No. 937. 
Rather uncommon. I have found them at different times throughout the 
year. In June a few were nesting in a mango grove not far from Baghownie, 
but they deserted the place. Native name Wdh, 

(204) Ardetta sinensis.— The Yellow Bittern. 
Blanford, No. 1571 ; Hume, No. 934. 
Very rare. I have only secured a single specimen which was shot in a 
paddy field near Jainagar in September. Mr. G. Dalgliesh got one in Dalsing 
Serai in December. 

(295) A. ciNNAMOMEA.~The Chestnut Bittern. 
Blanford, No. 1572 ; Hume^ No. 933. 
Fairly common. I have taken a few nests in August and September. 
Native name Lai hogla, 

(296) Dupetor plavicollis.— The Black Bittern. 
Blanford, No. 1573 ; Hume, No. 932. 
Yery rare. I have never seen this species in the sub-division and only 
secured a pair on the 24th May at Baghownie. They were on the edge of a 
tank in the Factory. In their stomachs were the remains of shell and other 
fish and water insects. Mr. G. Dalgliesh got a pair at Bunhar Factory in 
February, 

(297) BOTAURDS STELLARI8.— The Bittern. 

Blanford, No. 1574 ; Hume, No. 936, 

I have also found this species scarce. One or two have been shot here and 

about half a dozen brought in by mir'shihars. They are cold-weather visit* 

ants. The latest date on which one was got was the 29th March. Mr. G. 

Dalgliesh also shot a pair of this species. Native name Moon, 

{To he continued^ 
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THE FERNS OF NORTH-WESTERN INDIA. 

iQclnding AFQHAKiSTiN, the Tr^nb-Indus Pbotbctbd States, and EiSHMiit: 
arranged and named on the basis of Hooker and Baker'^s SynopH* FUUfumy and 
other works, with New Species added. 

By C. W. Hopb. 

{Continued from page 749, Vol. XIV.) 

Part III.— THE GENERAL U&T— {continued). 

Geuus 26.— POLYPODIUM, L. 
Subgenus Phbgopteris, Fit. 

1. P. erubesoens, Wall ; Syn. Fil. 306 ; C. R. 548. Phegopteris 
erubescms, Wall (under Polypodimn\ Bedd. H. B. 289. 

Kashmir : Basaoli, 6600', Clarke 1876 ; MacLeod 1891 : '* mouth of gorge near 30th 
milestone, in very wet soil, e-SOOO*.'^ 

Punjab : Hazara Dit^.^Siran Range, coll. Inayat, Sahar. Herb, collr. 1899 ; 
Ckamba State, MoDonell, J. Marten 1898, JTv^Ztf ^6-8000', Coventry 1894 ; Simla 
J2^^._Edgeworth, Bates : near Simla 6-6000', and Mashobra 7-8000', Blanford : ** at 
the bottom of some of the deep valleys below Simla, where it is pretty common. 
My highest elevation is about 6500' ^ ; Sirmur, T. Thomson. 

K.-W. P. : D. B. Z^u^—Jaunsar 4600', C. G. Rogers ; Mussooree 4-6000', by water, 
not uncommon ; T, ^arA.^Phedi 4-600O', and below Laluri 3-4000', Duthie; 
B. Oarh, ^Ut8, Fisher ; Kumaun—^, B. 1827, Wallich type specimen ; Ramganga 
R. and Karim OSOC, S. and W. 1848 ; Kaini T^ 66-6000', Hope 1861 ; Davidson, 
Trotter ; ridge above Bageswar 6000', MacLeod 1893. 

DiSTBiB.— ^na : N. Ind. (Him.), Nepil, Wallich Sikkim ; Assam— Ehasia 8-7000', 
«< somewhat rare.^ Malay Penins, and Isles. China— Yunnan, Belavay 1886. 

Lowest pair of pinnas deflexed. Stipes and rhaohises not always pink : 
sometimes pale-yellow or straw-oolonred. Grows in wet ground below springs, 
or by the sides of streams — ^the fronds bending over the water, and attains a large 
size, 10 ft. long, including the long stipes — if my memory serves me rightly as 
to Naini Tal specimens. A Chamba specimen has pinnae 13^ in. 1. by 1| br. 
It grows 8 ft. high in Mussooree. 

2. P. aurlCUlatum, Wall. ; Syn. FiL 306 ; 0. E. 543. PhsgopUm 
aurwulm. Wall, (under Pdypodium), Bedd. H. B. 290. 

Punjab : Chamha ^aftf— McDonell ; Simla JKf^.— Edgeworth ; near Koti 6000', 
Gamble 1878 ; Steal Vy. (below Simla) 4600', Blanford : ** very rare in the neigh- 
bourhood of Simla. I have met with it but once ^ ; Simla— several stations, 57-6000', 
Bliss 1890-91 and 92. 

N.-W. P. : B. B, Dm^— Mussooree, King, in Herb. Hort. Sahar ; B. Garh. 4-6000*, 
Dathie 1886 ; JTymavfi— Naini Tti, Hope 1861 ; Qoriganga Vy. 6600', MacLeod 
1893, pinna very narrow : ** grows almost in beds of streams, in dense shade.^^ 

DiSTBlB.— ^*<a : N. Ind. (Him,), Nepil, Wallich 1821 ; Sikkim and BhoUta, 
6-8000': ** plentiful about Darjeeling^ ; Assam— Ehasia 5000', Hook. fil. et T. Thom- 
son. Java : Jide Clarke. China— Yunnan, Mengtze 6000', Henry. 
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A Bpeoimen colleoiied by Mr. Bliss ab Simla is 16 in. br. wii^ piDnse 1^ in. 
wide, 1| in. nearest rhaohis , veinlets 12—14 of a side, np to 17 in lowest 
s^ments, forked in lowest, and occasionally so in next above. In thip species 
the sori are considerably nearer the costa than the edge. 

3. P. Phegopteris, L. ; Syn. Fil. 808 ; 0. E. 544. PUgopims vtd- 
Sarn^ Mett., Bedd. H. B. 290. 

Tbans-Ind. States : ZWr .—Mlrga 9500^, Surg.-Lt. 8. A. Harriss, 1895. 

KASHBfiB :— Tajwas N41a, 11-12,000', Levinge 1872-76 j Dr. Aitchison 86-10,000' ; 
Sarpat 10,000^, MacLeod ; Gulmarg 8-9000', Duthie. 

Ptjkjab : CAam&a— Pingl SOOC, McDonell 1882 ; Upper Chenfib Vy. 8000' On 
Kashmir ?), Baden Powell 1879 ; "Ohamba^ J. Marten ; Pa'n^i— SAnch Vj. 8600^, 
Harsukb (Sabar. Herb. coUr.) 1899 ; Lahaul^ Dr. G..Watt. 

N.-W. P ; T, fifar^tra/— Banga P&ni 10,000', and Kidarkanta 10-11,000', Dutbie 
1879 ; JTiiifatdi— between Milain and Rilkot 10,000^, MacLeod 1898. 

DiSTBiB.— ilmtfr« : Greenland to Alaska, Labrador, Newfoundland, and Canada ; 
U. S. : New England to Virginia and westward ) Europe : Iceland, Scandinavia and 
British Isles to Spain, N. Italy and Greece, and intervening regions; Canc&sus. AHa : 
N. Ind. (Him.> Sikkim— Snndukpbu 11,600* Levinge. Siberia, Mandschnria, Eams- 
ohatka, and Japan. 

4. P. dlstans, Don ; Syn. Fil. 808 ; C. R. 544. Phegopteris distms, 
Don (under PolypocUum)^ Bedd. H. B. 292. 

Kashicib : 7 

Punjab i—Chamha 7 Simla Region 1 

N.-W. P. : D. 2>. Diet — Jaunsar, Cbakr^ta 7000*, Gamble No. 22,825, 1891 ; 
Eumaun^ near suspension bridge on old road to Almora, Hope 1861. 

DiSTBiBr— ^#ia : N. Ind. (Him.), Nepal, Wallich; Sikkim, C, B. Clarke : typical ; 
Assam^Ehasla, Simons, Malay Peninsula. Java, China. 

As both Clarke and Beddome say, P, dietam has tufted stipes, and as in all 
Gamble's specimens from Sikkim and Chittagong— 16 sheets— which are com- 
plete, the candex is erect with tufted stipes, and as this is the character of some 
thirty specimens in the Calcutta Herbarium, I have separated the numerous 
specimens from N.-W. India, hitherto called P. dutans, but which have a 
widely creeping and branching rhizome, and I give them as a new species — 
P. tate-repenSf next below. I am doubtful about the Kashmir specimens which 
I have not seen except Trotter's, which we agreed are late-repeivi^ and also about 
MoDonell's from Cbamba. Gamble's, and some of Blanford's, specimens from 
the Simla Region nave erect caudioes, and so have Gamble's from Jaunsar in the 
Dehra Dun District. The Kumaun specimens have the caudex rather decum- 
bent and stipes subtufted, but are otherwise the same. 

Generally speakuig, P. distans seems to be a smaller, stiffer, narrower, and 
less cut fern than the next, but occasionally the fronds are broad for their length. 
This is so with a specimen from SikkUn, coll. King, No. 4132, 1877, which 
Sir George kindly sent me in 1890, as a type of Don's plant. That frond m 
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14 inches broad. The stipes are very erect, closely set, and densely scaly for 
some way np. The pinnss are cat down | or 4/5tb8 to the rbaohis, and the 
s^ments are entire, or very slightly crenate at the apex. Don's description in 
the Proi R. Nep41 is :— 

" P. distanSy fronde lanoeolata — ^pinnata : primns distantibns snboppositis 
lanoeolatis acuminatis altepinnatifidis pilosiuscalis ; segmentes oblongis apice 
rotundatis ; imis inoiso-serratis ; snperiOTibus repandis, stipite rhachiqne 
semi-territibus villosis, soris remotis biserialis. 

^^ Hab. in Nepaliae alpibos, Wallich. Frons bi — ^v. taipedalis. Rhachis 
purpurascens,'* 

There is no allusion to a rhizome in the above. Mr. Duthie onoe kindly noted 
down for me the localities and collector's names of the (Indian ?) specimens 
named P. distans in the Calcatta Herbarium ; and I grouped them in five forms, 
thus : — (1) Typical form, from Simla, Gamble ; Sikkim, K^haaia, and NDgiris ,• 
(2) var. minoTy C. B. Clarke^ from Sikkim ; (3) var. glabraUi, C. B, Clarke, 
Kumaun, R. Blinkworth, without rhizome, named F. brunneum Wall, on 
original ticket : margins of segments almost entire ; (4) var. paludosum, from 
Labaul, Khasia, Nilgiris Gamble, and Ceylou, — rliizome erect, stipes tufted ; and 
(5) var. adnata (sp.) Wall., from Dharmsala Edgetvorth, Chamba C. B. Clarke, 
Girhwal 8000' Blanford, Nepal, Nilgiris Beddbms, Ceylon Thwaites. Mr. 
Duthie noted that there were no type specimens of Don or Wallicb, except a 
doubtful one of each ; and that the specimen ascribed to Don looked very 
dififerent from the rest of var. adnata, the mai^gina of the segments being 
almost entire. 

5. P. late-repens, n. sp., (Trotter MS.) Hope Plate XIV. (see Vol. XII., 
p. 628). 

Add.-^-lox Jaunsar hab— Molta Range 60CC, Duthie 1896; B. Garh. 
Mrs. Fisher : pinnules entire, only toothed at points : no stipes present. 
Kumaun : Inayat, nat. collr. Sahar. Herbarium, No. 25,088, 8-1890. 

6. P. DryopteriS, L., including P. Robertianum Hoffm.; Syn. FiL 809; 
C. R. 545. Fhegopteris Dryopteris, Linu. (under Polypodium), Bsdd. 
H.B.293. 

AFOHaN : Kurram Vy., Aitch. 1879 ; Peiw^s Kotal, CoUott 1879. 

Trans-Ind. States : ^arawZ— Mirga 7500*, Gatacre 1895 ; ChUral, J. B. 
Youngbusband 189L 

Kashmir ; 7-18,000', frequent ; .Gilgit— Toltion Indus, 6000', Winterbottom 1847. 

Punjab : Hazara Dist.— Kagiin Vy., Inayat (Sahar. Herb, collr.) 1896 (probably 
i>. Rohertianumy, Chamba State 7-8000', McDondl, J. Marten, 1882 to 1899; 
Kangra Vy, Ditt. 8000', Harsukb (Sabar. Herb. coUr.) 1899. 

N.-W. P. : T. Garhwal—Qangea Vy., 8-11,000' Duthie ; i?. (7ar7i— Dombitia Gadh 
gaOO*, Dutble ; Kumaun 10-18,000', Duthio, Trotter, MacLeod. 
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Dl6TBiB.->- Jmtfr. : Greenland and Sitka to Bocky Mts,, Canada and Newfound- 
land ; U.S. : N« E. States to Virginia, and westward to Oregon and Alaska. Europe : 
Widely distributed, from the extreme north to Italy and south of Spain, Asia : 
Seberia and Eamschatka. China— Peking Mts. 5000', Hancock : '* very rare ^^ ; 
Mukden— Eirinj James. 

I have marked some of the specimens enumerated above P. Dryoptms, and 
others P. Eobertianum^ but there are others I am not sure about. I think the 
difiference bdiween the two plants is not so great as it is in Great Britain; 
I agree with Mr. Clarke that if P. Rshertianum is distinct it grows in the 
N.-W^ Himalaya* 

7. P. omlfttum, WaU. Oat. 827 ; C. E. 545. Phegopteris omata, Wall, 
(under Poly podium), Bedd. F. 8. L, t. 171, H. B. 294. 

N.-W. P. i-^K%iMu% ijide Clarke in * Review.'' 

DiSTBiB.^ ji«ia t N. Ind. CHlnJ»)> Bikkim and Bhot&n, in tropical valleys 0-2000'^ 
common ; Bengal— Chittagong Hills SOC, 8. Ind.— Carcoor Ghits, Malabar, and else- 
where along the Western Ghats, but not common— if Beddome. Ceylon. Malaya. 
N. Australia. Polynesia. 

I enter this species on Mr. Clarke's authority, but I do not think it can be 
common in Kumaun, as he seems to say, for none of my correspondents seem 
to have found it there. I have not myself collected in the low-lying valleys of 
Kutnaun, except in that of the Crola, from about 2000' upwards^ and I did not 
see it there. 

8. P. ptinotatum. Thunb. ; Syn. Fil. 812. P. rugosidum, Labill.^ 
C. R. 546. Phegopteris punctata Thunb. (under Polypodium), Bedd. H. B. 295. 

Punjab : Chamha, MoDonell, J. Marten ; JTitWi*— -Trotter, in List ; Simla Reg. j 
Asan Valley, Edgeworth 1840 ; seen, freshly gathered, by Hope, 1886— said to be from 
Rifle Eange, E. of Jako Mt. G-TOOC : not in Blanford^s List and not got by Bliss. 

N.-W. P. : D, D. 2W^.— Jaunsar, Lakhwa 8-4000', Gammie ; Chatra 6000', Gam- 
ble ; T. Oarh. 4-5000', Herschel, Mackinnons, Hope, Dathie ; Kumaun T. T. 1845^ 
8. and W. 5-7000*, Dutbie, Trotter, MacLeod. 

DlSTBiB.— ^I7i0r. : Columbia to Chili. Asia : N. Ind. (Him.), Nepal Wallieh ; 
Sikkim and Bhotan; Assam — Mishmi Griffithy Ehasia T. Lobh. Bengal — Chittagong^ 
alt. 1000*— 6000*. S. Ind., common on W. Mts. at high alts. Ceylon, Malay Penins. 
Tonkin. Java. Philippines. Japan. Sandwich Isles. N. Caledonia. Moluccas. Australia. 
N.. Zealand. Van Dieman's Land. Afr. : Fernando Po 7000'. Tristan da Cunha 
St. Helena. Bourbon. Madagascar. 

Subgenus Qoxiopteris, Presl. 

9. P. uropliylllim, WalL Cat. 299 ; Syn. Kl. 814 ; C. R. 547- 
Nephrodium urophyUumy Wall, (under Polypodium), Bedd. H. B. 274 and 
Sappt. 72. 

N.»W. P. : Oarhtjoal and Kumaun^ Me Clarke in ' Review.' 

DiSTBiB.— uim : N.'ini (Him.), Sikkim and BhoUn ; Assam— Khasia ; Bengal— 
Chittagong. Burma. Ceylon. Malaya. New Hebrides— Aneitcum. TAiHa : Chusan * 
Polynesia. N. Australia. Queensland. 
11 
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I have not seen Dhe specimens from the west of Nepal on which Clarke fonnds, 
nor any othera from N.-W. India. 

10. P. prollferum, Presl. ; Syn. Fil. 315. P.proliferum (Roxb.) Wall. 
Oat. 312, C. K. 548. Gonioptens prolifera Roxb., Bedd. B. B. 296. Mmtuc 
itm proliferutn {Sw.) Hook 2nd Cent. 

Kashmir : 8000' ; Trotter in List. 
- Punjab : Chamba—McBonell in List ; near Dalbousie 8000', Trotter, Kangra 
Valley But. 2-8000', Trotter. 

N.-W. P. : D. D. Dist. — Very common in the Diin, on banks of streams and 
canals, up to perhaps 8000' ; T. Garh. 1500', Hope, 3000' Mackinnons : Soharafipur 
i>i«^~Roorkee, Lt. Sedgwick, B.E. ; Z«ma«n— The Bhabar 1000', S*. and W. ; Gonai, 
Davidson, above Eatgodam — below 8000', Hope ; Goralchpur DiAt.— Sirna Tal, on 
banks of Rohni R : had been submerged lift, by a flood, A. Campbell ^ Moradabad, 
T. T. 1844 J North Ondh Forests, E. Thompson. 

DiSTRiB. — Atia : N. Ind.~ea8tward in the plains, and westward along the foot 
of the hills up to 8000'; Chntia Nagpur, i7«v. A, Campbell ; Central Provs., Eo&han^- 
abad Dist., Duthie ; The Concan, Law, 8. Ind. ; Ceylon — Trincomalee, Wight ,• 
Burma— Mergui. Malaya S. China. Philippines. N. Caledonia. N. Australia. S. 
Australia— Queensland. New Guinea. Afr: Angola. Zambesi Land. Shire— near 
Blantyre ; B. Trop. Africa. Mauritius. S. Africa. 

As I find none of the published descriptions of this species sofficient, I 
venture the following, vfbioh is founded on long obserTation of growing 
plants : — 

Rhkmne stout, slowly creeping and branching. Fronds springing some- 
times in tufts, procumbent, or climbing among bushes and m hedge- 
rows : sometimes of definite length, broad, spreading, and sterile, bat 
one or more fronds of a tuft having a leading probnged rfaaehis 
which ' throws off brandies from buds at the axils of the pinnae 
3-6 inches apart, up to 6 branches per bud, and, if trailing on the 
ground, beoomea an epigeous rhizome, throwing out roots as well 
as branches from the axils, but ultimately dimim'dies in width and 
becomes fiagelliform : the side branches fertile, and often prolonged, 
sending out one or more branches from each bud as does the main 
rhachiB : the main fiagelliform rhachis often fertile to the apex. 
[Quoad iiUra — vide auctores). 
Some of my observations were made on plants naturalised in my garden 
in Dehia (N.-W. P.), transplants from a closely adjoining natural 
station. Given moisture and other favourable cironmstanoes, this 
species is capable of great development : I believe lateral shoots 
sometimes become leaders. Beddome is certainly wrong in saying 
that the elongated and fiagelliform fronds are ^' non-seeding/' as 
specimens in my collection show. 
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11. P. llneatum, Oolebr. in Wall. Cat. 300; Syn. Fil. 316 ; C. R. 
548. Nephrodium eostatum, Wall, (under Polypodum\ Bedd. H. B. 275 and 
Suppt. 73. 

Kashmir : Tawi Vy. 4000', Levinge 1876; Trotter, in MS. List; Jhelam Vy. 
« 86th Milestone," MacLeod 1891. 

Pukjab: TAfl^wJa 5^a^(j— McDonellin List; Chamba 6O00', Blanford, Trotter; 
Simla i2<?^.— Simla 5500', Bates, Gamble,.Bli88 ; Sirmur— T. T. 

N^W. P.: «N. W. i:\ very red, Falconer; D. D, Z>i*«.— Mnssooree 4-6000' 
by streams and in swampy ground, not uncommon, Herb. Dalzel, King, Mackinnons, 
Duthie, Hope; T. ^arA— Mackinnons, Duthie 4-5000'; B, fifarA.— Mrs. Fisher; 
JTwwkiMii— Wallich ; Pburka and Bagesar 3500', S. and W. 1848; Col. Davidson 1875 
(very red) ; Nalena Vy. 47-6000', Hope 1890 (only slightly red) ; near Bagesar 8000', 
Trotter 1891. 

DiSTBiB.— J#ia : N. Ind. (Him.) "Nep&l, Wallieh 1827; Assam— Miehi, Griffith^ 
Khasia. Silhet. Ceylon. Penang. China-Centr., Mr. Marie* ; lebang, Henry ; iiizeeh- 
wan : Mt. Omei, Faber ; Yunnan : Mengtze, Hancoek. 

A very different looking plant from the next,., and mnch more elegant. The 
rhizome is widely creeping, never erect. By the side of running water it grows 
to a large size. I have a frond I gathered in Komaon, mounted on five 18^^' 
sheets, with stipes akaost 30 in. and tond 57 in. L, and I got others larger. 
Mr. J. W. Furrell has seen fronds,. 8 ft. long, without stipe. As is often 
the case with ferns having a creeping rhizome, many fronds are 8terile,,but 
otherwise the same as the fertile fronds. I have never seen any trace of 
involucre on even very young fronds gathered in N.-W. India, Beddome says 
specimens from Dr. Stuart, Garhwal, have the involucre very distinct. Clarke, 
who kept the species in Polypodium (Gormpteris)^ says the young sori have many 
hairs among them. 

The stipes, rhachises and veins are often quite red. The number of veins 
runs up to 10 pairs, the excurrent venule being often free. Beddome, in his 
supplement, says the rhizome is sometimes creeping, sometimes erect. I 
fiod it is always widely creeping. Beddome may have mixed up two distinct 
ferns ; and I cannot admit that a fern can be so inconsistent iq its structure and 
habit as he says this is. 

12. P. multillneatum, Wall. ; Syn. Fil. 316 ; C. R 547. Nephron 
dium moidmeinmsey Bedd. H. B. 275, F. B. I., t. 231. 

Kashmib : Poonch 8000', Major Sage : fide Trotter in printed List; 

N. W. P. : JD. D, DUt.-^in the Diin, Nalota Khlla about 2500', Hope 1880-87-89 1 
Ramgarh Road 2000', Gamble 1892 ; below Mossooree, to weetward, 4000', Mac- 
kinnons 1878 J Bir^ni Nadi, Duthie 1882 ; B. GarhwSl, Mrs. Fipher ; Kvmaun^ Al- 
mora, Davidson 1875 ; Kali Vy. 2-3000', Duthie 1884 ; Gola Vy. 2500', Hope 1890 ; 
Sarju Vy., near Bagesar, 8000' S. and W. ; 3-3500', Trotter 1891. North Oudh 
Forests, R. Thompson, 
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DiSTEiB.— >l«»a : N. Ind. (Him.), Sikkim and Bhot^n ; Bengal : Chittagong and 
plain westward, and ascending the Himalaya to 4-6000', Parasn6th Mt. Betf. A, 
Campbell ; Aesskm—Wallioh 1829 ; all* over the Province ; Nambur Forest, Mann, S. 
Ind, : Golconda Hills, west of Vi«agapatam, 2-80OO', " involucre distinct''; not on 
Western Mts., Beddome in H. B. Burma : " very common near Moulmein, involu- 
cre distinct •', Beddome. Fiji Islet, Seeman ? 

Under P. Utieatuniy Baker remarks—'* Seems not distinct from the next, " — 
but see my remark above as to the contrast between the two. The present plant 
is more coriaceous, and very dry-looking, with veins very prominent and dffl- 
tinct : the fronds are generally broader and shorter, and have fewer pinnse than 
F. Umatum has,— 4-16 pairs in Gamble's and my specimens ; whereas in our P. 
Uneatum the number varies from 8 to 80 pairs, only 3 specimens having less 
than 16 pairs. A specimen I have, from Parasnath Mt. in Bengal, is 7'-6i'' 
high from the rhizome, of which total the stipe is 44^ ii^es, and the frond 
46. It has only 14 pairs of pinnae : the lowest are 10 iu. 1., the next pair Ig", 
and above that there are several about 13 in. The width of the broadest is 
barely above 1^ in. The pmiun of F, mulHlineatum are much the broader, and 
the number of pairs of veins runs up to 23 and even 25. Trotter's plant 
from Kumaun has the narrowest pinnae of any I have seen — | in., but it 
nevertheless has 16 pairs of veins. My Eumann q)ecimens were growing in 
a swampy slope in forest : very few fronds were fertile. As Beddome added 
in his supplement, the rhizome is creeping : the stipes are distinct. 

Blanford, in his published List, gives Simla as a habitat, saying : — ** * Tlie 
Glen' and some other wooded ravines below 6000'. The pinnae are narrow." 
I think this must be F. Uneatum Colebr. His specimen of F. Uneatum from 
Chamba is marked by him P. muUiUneatumy and yet has the narrowest pionas 
of any Uneatum, I have seen, with only 6-7 pairs of veins. Trotter says 
he collected F. multilineatum in Chamba and Simla ; and if he is right as to 
Major Sage's specimen from Kashmir this is probable enough ; but the evidence 
I have seems insufficient. 

I have never seen the slightest trace of involucre in this fern, as growing in 
N.-W. India ; but I detected some in Gamble's specimens from the Palkonda 
Hills in the Vizagapatam District, 2600', and the Rumpa Hills, 2000', in the 
Godavery District, Madras Presidency. The Bnmpa Hills plant has pinn» cut 
down about ^ of the half width (^ in terminal pinnae), segments wider than 
in other F, multUineaium^ and not more than 13 pairs of veins, which curve 
upwards ; and the sori are at a distance from the costa instead of near it ; 
they are much nearer the excurrent veinlet. These Madras specimens may be 
the same as the Moulmein plant, which I have not seen ; and I suspect 
13eddoiiie may be right in setting up N. inmdmsimnse, but wrong in upsetting 
F. mtdtUineatum, In his supplement of 1892 he says that fronds of N. mml- 
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fnemnse lately received in a very young state show ciliated involucres on 
almost all the sori ; and that Mr. Mann's specimens from the Nambur Forest, 
Assam, have the pinnsB 2^ inches broad. If in« is, I think, the broadest I 
have of P. muUilineatum. 

Subgenus Eupolypodium. 

13. P. SUbfalcatum, Bl. ; Syn. FiL 328 ; C. R. 449, Bedd. H.B. 814. 
N.-W. P.— J9. Garh,^ Mackinnons 1882 ; Kumaun—K alimundi 8600', S. and W., 

1^0. 19 ; P. part of Wall. 810 ; named P. sub/alcatum by Sir W. J. Hooker. Above Gini 
6-7000', neap Sosa 9-10,000', Duthie 1884. North India, Edgeworth, fide Hooker. 

DiSTBiB.— Jljrwi : N. Ind. (Him.) NepAl, Wallich^ Central Nep41, /. Scully 1880. 
Sikkim and Bhocin, common ; Asiam — Ehasia 4-5000^, frequent. S. Ind.— Nilgiris 
and Anamallajrs 4r6000'. Ceylon— Centr. Prov. Malay Penins. 8-4000', and Isles. 
Philippines, Cuming ; Borneo ; Moluccas— Batjan Isd. ; New Gninea, Baecariect. 
Subgenus Qoniophlebium, Bl. 

14. p. amOBnum, Wall. ; Syn. Kl. 341 ; C. B. 550. OoniopMebium 
amamum, Wall, (under Folypodium)^ Bedd. H. B. 817. 

Punjab : Chamla^ McDonell ; 6-8000*, J. Marten 1897 ; Kangra Vy. Ditt, 8000'; 
Kullu 6-8000', Trotter, Coventry ; Sitnla i?e^.— Simla and neighbourhood, and east- 
ward along Thibet Road to Bisahir, 6-9500', T. T,, Edgeworth, Bates, Hope, Gamble, 
Blanf, Trotter, Bliss, Lace ; Sirmur, T. T. 

N.-W. P. : J9. I>, i>i#J.— Jaunsar, Dakera 5600', C.G. Rogers, Harianta 8500', Gamble 
1898 ; Mussooree— * The Park' Hope ; Landonr— Seal's Hill 7000', Hope ; T. 6arh. Nig 
Tiba Mt. 9000', Mackinnons ; Ganges Vy. 7-8000', Duthie, Datuni 7000', Gamble ; 
"Garhwil,'' Griffith 1845 ; B. GarK.'ULn. Fisher ; iPwmaf*»i— Kathi 7500', Jagesar 
6000', S. & W. , near Naini 1^ 6600' Hope j above Ramgarh 7000', Trotter ; K41a 
Muni Ridge 9500*, MacLeod. 

DiSTBiB.— ^»ia : N. Ind. (Him.) Nep61, Wallieh ; Sikkim and Bhotdn ; Assam— 
Khasia Dist. 8-6000', very common ; Manipur O. Watt. China, Henry ^ Hancock ; 
Formosa (doubted by Clarke). Tonkin, Balansa, 

Mr. Clarke can distinguish this fern from some large specimens of P. lachnopus 
Wall. (No. 15 below) only by the scales (on rhizome ? ) not bemg hair-pointed : 
he says there is no difference between the two, and he has P. lachnoptts exceed- 
ingly large. One does not need to look at the scales to disfcin^aish between the 
two species. P. anumum has a broadly lanceolate frond— iwioe to thrice, 
rarely more— as long as it is broad : P, lachnopus is Hnear-Ianoeolaie, commonly 
six to seven times as long as broad, and lareiy is the breadth so much as 
one-fifth of the length : 15in. 1. by 2in. bruad are common dimensions, and I 
have a frond 21 in. by 3 in. The number cf pinnaB (or lobes) in the two 
species is considerably different : in ameenum it is sometimes less than 20, gene- 
rally 25-30, and very rarely reaching 25-40 ; in lachnopus the number is rarely 
below 30, and frequently reaches 45 or more. In amanum the costas of the 
segments are from J in. to 1 J in. apart, and the segments gradually taper from 
a broad base to a generally very ^n^ point : in lachnopus the costae are generally 
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abont 3/8 to 7/16 in. apart, rarely i in. or over, and the segments saddenly taper 
at about two-thirds of their length. The fronds of lachnopm are much weaker 
and thinner than those of amcenum^ and they hang perpendicularly from the^ 
trees they grow on. I have rarely seen F, lachwpus on rocks. F, amcmim 
generally, I thmk, grows on rocks, or in soil on rocky slopes, sometimes stand- 
ing upright ; but in Mussooree I have seen it on trees. When in a young state 
the fronds are very pubescent, and always there are numerous small chaffy 
scales on and near the rhachis on the under side. The fronds of F. laehnopus 
are all but naked. 

15. P. laehnopus, WaU. ; Syn. Fil. 342 ; C. B. 551. GoniophlOitm 
laehnopus, Wall., Bedd. H. B. 819. 

Kashmir : fide Clarke, in * Reyiew.'^ 

Punjab : Kullu 6-7000', Trotter in printed List ; Simla Region— Siml&y Edgeworth 
5-5500', Gamble, Blanford, Trotter, **not very common " ; Mashobra, BlisB. 

N.-W. P. : D, D. JHit.^in the Ddn : Nalota Kbfila 2600', Hope ; Mussooree 55- 
6500', in many places, on trees, Duthie, Mackinnons, Hope ; T. ^arA.— Jumna Yy, 
e-TOOC, Duthie, Sahlra Vy. 6000*, Gamble ; JKWotokii— R.. Bl. ; Mohargiri eSOC, 
8. and W. 1848 ; Hawalb^h ; Kaini T&l, Sk and W., Hope, Davidson ; near Askot 
4-6000', Duthie ; Nalena Vy. 47-5000', on rocks, Hope ; Sarju Vy., Bansi 6600' 
Trotter ; Goriganga Vy. 8500', Kfila Muni Ridjfe 8500', MacLeod. 

DIBTBIB.— -4»tfl : N. B. Ind. CHim.)Nepil ; WalUoh 1821 ; Sikkim and Bhotilnf 
Assam— Khasia Diet. S-SOOO*, ** very common,** Clarke ; R. Manipur 6500', Clarle. 

See my remarks under P. anuBnumy Wall., No. 14, above. Occasionally, when 
growing in an exposed dry situation I suppose, this fcm is very small and wiry : 
Duchie's example from the Jumna Valley has fronds only 4"xli" 1. including 
stipes. MacLeod's, from the KdU Muni Badge, Eumaun, is from 6 to 11 in. 
including stipes. I watched this fern at Mussooree for a number of years, and 
I believed it was spreading there. It is a striking object, hanging from the 
large oak trees in the foresc, on the north side of the ridge, up to 6500^ alt., and 
I could easily distinguish it tvom F, microrhkoma^ Clarke (which is much more 
common) at some distance. The elevation — " up to ll,00(y " — given in the 
Synopsis^ seems much too high, and Clarke's higher limit, 6000', is too low ; 
but Beddome has cut that down to 3000', on what authority I know not. 
Blanford says — ** Not very common at Simla, Found on trees and rocks in 
shady ravines below 6000'.^ 

16. P. mlororPlllZOma,0. B. Clarke, in Trans. Linn. Soc.^ 2d. Ser. Bot., 
Vol 1, 1880, p. 551 (0. R.) ; Syn. Fil., 2d. Ed., 511. Goniophlebium miem- 
rhizoma, Clarke, Bedd. H. B, 322. 

Kashmib.— ^rfc Clarke ; Trotter in Lists. 

Punjab : ^Aamfta— McDonell in List ; J. Marten 5-7000', 1897 ; Mandi &ate 
5000', Trotter ; Kangra Vy, Dht, Dalhousie, Clarke ; Kullu 7-9000', Trotter ; Simla 
i2«<7.— Simla, and eastward along ridge to Matifi.na 6-9000' : ** very common on 
rocks and trees from 5500' to 8500' '^ (Blanford in List). 
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N.-W. P.: D. D. i>t4f.— MnsBOoree and Landoar (;-75O0', everywhere, on rocks and 
trees ; B, Oarh.^ Mrs. Fisher ; iTttwawii— Jagesar 6000', 8. and W.; Naini T^ ; Kali 
Vy. 9-10,000', Duthie ; Goriganga Valley 7000', MacLeod. 

BismiB.^ Asia : N. Ind. (Him.) Sikkim and Bhotan ; Assam — Jakpho Mt. 
9O0O', Clarke : China— Yunnan, Delavay, Henry, 

Besides the difference in fche scales of rhizome between this species and 
P. lachnopus^ distinguishing characters of mcrmrfiisoma not mentioned by 
Mr. Clarke are— the brown stipes, and darker brown rhachis ; the broader, 
shorter, and rather stouter frond ; pinnae much fewer — generally only 15-25 
pairs — and broader ; and sori often oblong or oval. At Mussooree this fcm 
grows to a higher level than F, lachnopus. The rhizome does not strike me as 
being very small. 

17. P. argUtum, Wall. ; Syn. Fil. 511 ; 0. R. 551. GoniopMelnum 
argutujUy Wall, (under FoU/pocUum)^ Bedd. H. B. 823. 

N.-W. P. : D.D. 2)i#^.— Mnssooree C600', Hope 1885 ; T, GarJt.^^ig Tiba Mt. 8000' 
Mackinnons 8000' ; B, Garh. 6-7000', Dnthie 1885, Mrs. Fisher ; Kumaun^ R. Bl. j 
Binsar, on trees, 7000', S. and W. 1848, and Major Madden ; Naini T&l 6-8000', on 
trees, Hope 1861, Davidson 1875; between Glni and Manshiari 7-8000', above Gini 
6-7000', and Gori Vy. 7-8000', Duthie 1884 ; above Lonarkhet 7600', Trotter 1891 ; 
R4nti and Edla Mnnl Bidge 7-10,000', MacLeod 1893. 

DififTBiB.— il«ia : N. Ind. (Him.) Nep41, Wallich 1829 ; Sikkim and Bhotdn, 
4-9000', very common ; Assam — Khasia. 

Mr. Clarke gives — ** Himalaya, from Kashmir to Bhotdn, very oommoa " as 
habitats for this species, bat I cannot find any specimens from the westvrard 
of Tehri Garhwal in the N.-W. Provinces, nor did Mr. Trotter ; and Mr. 
Blanford is silent as to the Simla B^ion. The Jannsar Tract of the Ddira 
Dun District also seems a blank. 

My plant from Mussooree is from the only known station in, or within, two 
days' jonmey of that place : it must be 10 or 15 miles from Nag Tiba Mt. in 
a straight line across the deep valley of the Aglar River. I found the fern in 
Mussooree on one branch of one Rhododendron {arboreum) tree only, and left 
most of the rhizome and fronds on it, and it was still there in 1895, but did no(r 
appear to have spread to other trees, P. argtdum was pretty common in 
Naini Tal in 1861, on the Sher-ka-danda side of the Lake, high up. 
Subgenus Niphobolus, Atiet, 

19. P. adnasoens, Sw. ; Syn. Fn. 349; C. B. 552. NipMolus 
adnascens^ Sw. (under Folypodium), Bedd. H. B. 324. 

N.-W. P. : B. Garh, 34000', P. W. Mackinnon 1881 ; iwwattw— Bamganga R. 360a. 
8. and W.; 4-5000' and 8-4000', Duthie 1884 ; Sarju Vy. 8500', Titotter 1891 ; "Gori- 
ganga Valley and elsewhere," 6-8000', MacLeod 1893. 

DiSTRiB.— >4»ia : ** Throughout N. India in moist climates," Clarke, Himalaya—np 
to 6000' and even 8000' : ** extending oyer the plains to Calcutta and the sea-face of 
the Soonderbun " ; Assam— Kaobar,Mi8hmi 6^W^A, Manipnr, TTofl. 6. Ind.' Burma— 
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Mergui, Oriffithy Andaman Islands. Ceybn. Malaya. Tonkin. China — Tnnnan. Cb::san. 
Fiji. New Hebrides,— Aneiteum N. Australia— Cape York. J/r. : Camernn Mu. 
Eritrea, G. Schweinfurth, 1896 f Mascaren Isles. 
New to N.-W. India ; and there not found westward of the Ganges. 

20. P. StigmOSUm, Sw. ; Syn. FiL 850 ; C. R. 553. NiphoMus 
sHgmoswi Sw., Bedd. H. B. 328. 

N.-W. P. : T, Garhwal^iaOO'y Mackinnons 1878 ; below Lalori 8-4000', DntbielSSI ; 
£umaun—B%fiM Vy.-Gangoll H£t 8000', Major Madden; K«Ii Vy. 2-3000', Dnthie 
1884 ; Gola Valley 2300*, Hope 1890 ; Sarju Vy.— Bageswtr, T. T., 8000* S. and W., 
Trotter 1891; Sarju and Goriganga Valleys 8-6000', MacLeod 1898. 

DiSTBiB.— .4iia : N. Ind. (HimO Sikkim and Bhotin 1-4-5000', Assam— Kbasia 
2-8000' very common ; W. Manipar 8500', Clarke ; Bengal— Chutia Nappur, Parasn6th 
Mt. 360§', Clarke. S. Ind.— Golconda Mts. Burma— Tenasserim. Sumatra, Eancoek, 
China— Yunnan, Henry ^ Hancock, 

21. P. flSBUin, Baker; Syn. FU. 351 ; 0. R. 554. NiphoMus fissusy 
Bl., Bedd. H. B. 830. 

Kashmib iple Clarke in 'Review', and Trotter in Lists. 

Punjab : ^Aawida— Ravi Vy. 6000*, McDonell ; 5500', J. Marten 1897 ; Kullu-^ 
Upper Bi&8 Vy. S-eOOO*, Trotter ; Simla Reg^ Blanford : <* rare, and found only at 
levels below 6500''* ; below Simla 6500*, Hope ; Simla— "The Glen^ and road to it^ 
Jaru-ka—N41, Bliss 1890-93. 

N.-W. P. : D. D. 2X#*.— Jaunsar, Duthie 1879, Lok&r, Gamble ; « Jaunsar,'' C. G. 
Rogers ; Molta Forest, 6000', Gamble ; T. Garh, 6-8000', Gamble, Mackinnons ; 
JS. ^or^, Mrs. Fisher; JTiHiiaim— near Bagesar 8000*, Vy. of Sarju 8600', native 
collector, in Herb. Hort. Saharanpur ; Gola Vy. 28-4000', very abundant, on rocks 
and trees, Hope ; Naini T&l and elseiwhere 6-6500', Hope, Duthie ; near Almora 6000'' 
MacLeod. 

DiBTBiB.— -4«<a : N. Ind. (Him.) eastward to Bhotan, very common ; Assam—* 
Khasia 1000'-6000', very common ; Manipur, Watt, S. Ind.— W. Mts. 8-8000'. 
Burma— The Shto Hills, Collett ; Ceylon— C. Prov. Malay Penins. Java. Philip- 
pines. China. Afr. : E. Trop. Zambesi Highlands. Madagascar. 

22. P. flOCOUlOSUm, Don ; Syn. FiL 351 ; C. R. 554. Niphobdus 
floecidomsy Don, Bedd. H. B. 881. 

FxrsiAB : Kangra Vy, ih'ff.— Dharmsala 6000', Trotter 1887; Simla— Edgew., and 
Madden, fide Sir J. W. Hook. 

N.-W. P. : D, D. Diit—trom 3000' to 6000' : common from south of Dehra, in 
Debra, northward to Rajpur, and to above Jharl P&ni on road to Mussooree, on trees ; 
-Kuwuiim— 800O'-6O00', very common. 

DtstBiB. — Asia : N. Ind. (Him.) Sikkim and Bhotdn, rare ; Assam— Khasia, up to 
4000', and Sylhet Plaio. 

The description of the shape of the frond in the * Synopsis' — " narrowed 
very gradually to both ends ^ — is wrong, and subsequent writers have not pot 
it right. Clarke says — ** Suddenly or gradually narrowed at base,** and Bed- 
dome — ''lanceolate, finely aouminate, sub-sinuate, inpderately attenuated and 
deourrent, or broad and unequally hastate at the base." The frond is never 



gradnally narrowed to both ends— so far as I can see. It is gradually narrowed 
to the apex, but always more or less suddenly to the base. Only occaBionally 
it seems to be narrowed to the base equally on both sides ; bat that sometiBaeft 
is because one side has been folded up in pressing, or when the shoulders are 
narrower than usual, t should desoribe the frond as — lanceolate aoutninate, one 
half ending at the base before the other> both halves decurrent on the stipes* 
It is as if two longitudinal halves of lance heads, of unequal length, were 
joined together so that the points coincided. The shorter side is sometimes 
more suddenly narrowed than the other. In the same plant some of the fronds 
will have ti)e shorter half of the lance head on one side, and etibters on the 
other— according as, I think, they have sprung from one or other ride of the 
rhizome. Speoimeas with fronds narrowed at both ends are probably P, fismm^ 
which have got mixed. The latter-mentioned species has sometimes rather 
broad fronds, and it too somethnes narrows below rather unequally ; but it has 
hardly any stipes, whereas P.flocad^sum has a stipe of one-third or more the 
length of the frond. 

F. floeculosum is very common in Dehra, and along the road and canal 
avenues up to Rajpur at the foot of the Himalaya, alt. 2100-8000', chiefly 
on Mango trees, which have rough bark ; but since I first observed it iii 
1879-80 it seems to have spread also to Toon trees (Cedrda to(ma\ the bark of 
which is much smoother. Above Rajpur, up to about 5000', it grows in the 
forest on various kinds of trees, Baufdma and others. It is also very abundant 
in the forest in the Qola Valley, below Naini T41, up to 5000' or higher, on 
rocks as well as on trees. This plant does not shed its fronds annually : they 
are persistent for a time, shrivelling up at the close of the rains, or during a 
prolonged break in them, and uncurling and appearing quite fresh after a good 
faO of rain in the dry season, or at the setting in of the next season*s rains-^ 
quite hygroscopic in fact. This may be a character of all the species of Niphch 
bdius^ as it is of certain species of some other genera and subgenera — see 
Asplemum exiguum above, and Pelypodium (Phym,) lineare below. Plants ci 
P.flotcvUostm may be taken from a tree in the cold, or dry hot, season, soaked 
in water till they uncurl, and be then made good specimens of, though of course 
without young fronds. Mr. Trotter took some plants from Dehra to Rawal- 
pindi, and so treated them, and laid them into his herbarium. The rhizome 
is slow growing and never found of any considerable length, and it throws up 
cmly a few fronds each year, in a tuft. The fronds probably Hve on until the 
rhizome dies ofl' at the back end. 

Subgenus Dbtnarta, Bory. 
n. P. proplnquum. Wall, 8yn. FiL 367 ; 0. E. 556. Drynaria 
propinqm, Wall, Bcdd. H. B. 839. 
13 



90 JOURN AL, BOMBAY SATURAL HISTORY SOCIETY, Vol. XV. 

N.-W. P.: T. Garh.—iD. Heib. Hort, SahaTanpur : marked *« Kidarkanta, 6"^, on 
ticket : no collector's name. B. Garh — 6000', Mackinnons 1881 ; Kinoli V7.,Diitbie 
1885 ; Mrs. Fisher ; iTuwavii'Ilamari 4500', Binsar 7000', S. & W. ; Alaknanda 
Valley, near Joehimdth, Edgew.7 Mymnndi^I^avidson 1875 ; Qori Vy. 5-6000', Duthie 
J 884 ; Nalena Vy. 47-6000', Hope 1880; near Pitoragarh 6500', Trotter 1891 ; Barjn- 
ganga Vy. and elsewhere 4.7000*, MacLeod 189S. 

DI8TBIB.— ^#i<i : N. Ind. (Him.) Nep&l, Wallich \ Sikkim and Bhotin, •* very 
common,^' Cl%rke ; Assam— Khasia Dlst. 2-5000', very common, Kohlma 6000', Clarie. 
Burma. Malay Penins. Java. China — Sceebw&n, on Mt. Omei, Faher ; Ynnnan, 
Delavay^ Hancock^ Henry, Afr, : W. Islands. 

24. P. rivale, Mett. MSS. ; Syn. Fa. 367 ; C. R. 656. Drynaria 
mollis, Bedd. H. B. 841. 

Punjab : Chamba^ MacDonell ; Kullu 8-900', Trotter ; Simla i7<^.^8imla and 
eastward to Hattn Mt. 7-9500', on oak trees ; locally abundant. 

N.-W. P. : D, D. i>tJt.- Jaunsar, I>eoban 9000', Herschel and Duthie's collr. 187?; 
Landour 7100', Hope; Garhwal 8-9000'; Lev., T, Garh.-^Ag Tiba Mt. 9000 
Mackinnons ; Jnmna and Ganges Valleys 8-10,000' and S-eOOC, Duthie ; B, Garh.^ 
Mrs, Fisher , ATttiitatiii^Binsar 7000', B, & W. ; Naini Tal and near it, Hope, Trotter; 
Goriganga Vy. 8700', MacLeod 1898 : "Grows in enormous tufts, bnilt up of old 
»tems.'* 

D16TBIB.— Jiki : Thibet— Souli^, IIohiOH. N. Ind. (Him.) Chumbi Vy., in Thibet, 
on south slope of Himalaya, Kings's collector, 1882. China— N. Shen-Si Pror. 
Bevd. J. Giraldi (P. Baronii, n. sp., Chritty 

The *" Synapsis * gives N.-E. Hlinalaya as the habitat ; bat this seems a mis- 
print for N.-W. Him., as the Chmnbi StotioQ — ^between Sikkim and Bhotdn — 
was not then known. Also, in the " Synopsis '* it is said that the venation is 
like that of OoniopUebium ; hue Mr. Clarke says it is that of other Drynarias. 
Colonel Beddcune gives an exact description of the fern. 
Sttbgenos Phymatodes, Fresl. 

25. P. lineare. Thumb ; Syn. FiL 854 ; C. R. 558. PUopelUs linmis, 
Thunb. ; Bedd. H. B. 846. 

Kashmir l^^fide Clarke in * Review.^ 

Punjab : Haz^ira Dist.^Kagfin Vy. 14,400', Inayat (collector for Herb. Sahar.) 
1^96 ; Chamha^ McDonell ; Mandi State and Enlln, Troiter in List ; Simla Beg.^ 
5-80<0O', common. 

N.-W, P. : D, D. Bitt^ln the Ddn 2-8000', common ; Mussooree 65-6600*., in many 
places ; T. ^arA.— Phedl 4-5000' Duthie; B, Garh, Mrs. Fisher ; Kumaun—^-nW^ 
common. 

D18TBIB.— ^#ui : N. Ind. CHim.) Nepal, WinterUttom ; Sikkim and Bhotto ; 
Assam— Khasia Dist. 600'-6030', "very common,'' W. Manipur SOOO', Clark$. S. Ind. 
— thronghout, B$dd»me. Ceylon. Malayan Penins., and Isles. China. Japan. 
Afr. : S. & Centr., with the Islands. 

Blanford says : — ^^ This is a fern of comparativelj the lower levels, • . . 
. . • The fronds are thick and ooriaoeons, and in drj weather roll np from 
the margins, and so remain for weeks and months, unrolling again, like 
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N^ioMm^ OD the return of wet weather." I confirm this. The fronds abo 
sometimes coil up at the apex. 

26. P. simplex, Sw., Sjn. Fil. 27. P. lirmre, Thb. &, P. simplex, Sw^ 
Hk. and Bk. Syn. FiL 354. 

P. simplex^ Sw., Clarke, Joura. Linn. 8oc,, XXV. 99. Pleopeliis simplex, Sw^ 
Bedd. H. B. 347. Polypodium (Phymatodes) simplex, Sw., Blanford, in Joum. 
Asiatic Soo., Bengal, Vol. LVIL, Pt. 11., No. 4, 1888, PL xx. 

Punjab: ^Aawia— McDonell, in List. Pangi— SatarundijHarsukh (collr. from 
Sahar. Herb.) 1899 > Kangra Vy. /Mft.— Edgew. in Herb. Sahar. ; Dharms^la, Trotter ; 
KuUu 6-7000', Trotter; Mandi State 6b00% Tiottet ; Simla RegioH^Simlsk 6-8000'^ 
common. 

N.«W. P. : D. D. 2)/«f.— Jaunsar— Chakrfita 7000' } in the Diin— Kalanga Hill 
SSOOC, Gamble ; Massooree and Landour, ver j common 6-7500' ; T. Garh, — Jumna 
Ty, 10-11,000', Ganges Vy. 10-12,000' Duihie ; B. Garh, 8060', Dnthie, Mrs. Fisher > 
Kuntaun 6500' to 9000', S. k W., Hope, Datbie, Davidson, Trotter. MacLeod. 

DiSTRiB.— ^#ia : N. Ind. (Him.) Sikkim and Bhot&n. China t 

This is a very common fern in the Himalaya, on trees, and it never ought to 
have been mixed up with P. lineare, for, besides other differences, and entire 
dissimilarity in ^pearanoe when growing, the fronds are herbaceous in texture, 
and wither and fall off directly the rains cease, or before thai when a touch of 
cold, dry wind comes from the north. The fronds of P, lineare are persistent 
for another year at least. Blanford noted this, and said — ** Their texture is 
thin, the venation distinct." The sori when young are completely covered 
and protected by peltate scales, up to 20 in number ta a sorns, which fit 
together so closelj that to the naked eye they sometimes look like one laige 
involucre with a continuous margin outside the soms. These scales disappear 
as the sporangia ripen and burst. The sori are occasionally oval or con- 
fluent. 

This species is still mixed up with P. Uneare in the Eew Herbarium. Speci- 
mens from the eastward of British India seem to vary a good deal, and there 
may be amon<;; them a new species. 

27. P. Olatliratum, 0. B. Clarke in Eeview 559, t, 72, fig. 1 ; Baker in 
Ann. Bot., Vol. V., No. XVIII. Pleopeltis clathrata, Clarke, Bedd. H. B. 348. 
Pdypodium {Phymatodes) datkratum, C. B. Clarke, Blanford, in Joum. Asiatic 
Soc., Bengal, Vol. LVIL, Pt. II., No. 4, 1888, PI. xxi. 

Afohaw. : Knrram Vy.— 10-11,000' Aitch. 1879-80 ; Peiwar Kotal 7000. 
CoUett 1879. 

Kashmib : Ptr Punj&l 11-12,000', 0. B. Clarke ; Gllgit ZW^t.—Nittar Vy. lO-ll^OOC, 
Dnthie. Eajnag Range and Eamri Vy. 9-18,000' Dnthie 1862; Ridge between 
Kishenganga Vys., O-lijOOC, MacLeod 1891; Sind Vy.— Sonamarg 8000', Gammie 
1891. 

Punjab: Haz4ra Diet.— Kagfin Valley, Inayat (collr. Herb. SaharO 1891; 
^A««ida— Ravi Vy. 7000', MacDonell, Pangi 12,600', J. Marten ; Mandi State 7-9000' 
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Trotter ; fWZZ 11 S-OOOCK, Trotter; Simla J?<?^.— Simla TOOC, Hope 1871 ; Simla^ 
^ abandant on trees on north side of Jako Mt. 7000' and a little above that leTel, 
ftod ranges (eastward) np to at least 10/)00' on Kamalhori and Hattu,^ Blanford (ia 
liist); Hope, Trotter, Bliss. 

N.-W. P. : i). D. Di#*.— Jannsar, Mrs. Stansfield ; T, Garhtoal 8-12,000', Dnthie ; 
B. Oarh. 1^18,000' Dathie, Mrs. Fisher ; Xumaun 9-14,000' Batye } Leesar JPaw 
14,000', IklaoLeod 189S. 

Nepal W. : Kali Yy., near Eangna 11,000', Nampa Gidh Z3-18,0€0', Bathie. 

Di8TBiB.->il#ui : N. Ind. (Him.), N. China, ffaneoek, 

Mr. darkens description seems to have beea written from material gathered 
in a limited traot, and his drawing is by no means an adequate representation of 
(he plant, whidi seems to have various forms. The figure shows fronds nofc 
more than 6 in. L, including the stipes ; and Mr. Clarke says the fronds are 
9mall. Blanford's figure is better, as it is of a larger plant, and shows the 
venation m<»*e correctly ; but it does not give the ** sessile irr^ularly peltate and 
lacerate clathrate scales'' which are mixed with the sporangia and are the 
characteristic feature of the plant. He gives a drawing of a scab from the 
rhizome, and says the fern i» readily distinguished from P. bimplex by it& 
narrow linear fronds, the character of the venation, and the clathrate scales of 
the riiizome and son, as if these were identiojd. Clarke'is enlargement of a scale 
from the sorus is quite different from Blanford's from the rhizome, and m 
correct : both are clathrate, though their shapes differ. But, as Blanford 'says^ 
the scales of the son are not persitftent, and it is not easy in dried cq[)ecimen8 to 
find a q)eciinen of them. On some fronds I find similar scales on the under 
surface quite unconnected with sori. 

P, 6f^Uhratum, if all the specimens so named be that species, varies very mncb 
in dimensions and shape of frond. Dubhie'a high-level examples, from Qarhwal, 
Eumaun, and West Nepal, are generally smaller than even Clarke's figure shows, 
and are rather coriaoeous with venation obscure, but they have the characteris- 
iic scales in the sorL Duthie's No. 5178 from the Euan Bass, British Garhw^, 
1;^,000', has a comparatively broad frond and short stipes, like that of P. smpUx : 
stipes 1^ — 1 J in., frond 4J — 8 J in. L, narrowed gradually to both ends, but it 
has the characteristic sorus scales in abundance. Some of my specimens from 
the Simla Begion, gathered late in the season when withering, and with no 
scales in the sori, have stipes 2 in. 1., and fronds 10—12 in. 1. by |— f in. br. 
Some of the sori in these are linear— | in. 1. A frond from the Mandi State, 
QoUected by Trotter, has stipes under 2 in. 1., with frond 12 in. by | in. A 
phnt of Blanford's^ frcmi Eamalhori Mt, 9500', is only 4 in. high, rather coria- 
oeoos, With venation obscure, scales wanting, sori oval or oblong. I collected 
plants of this form at Simla in 1871, and was then certain they were not P, 
Vntare, Fronds from Chamba are 18 in. L by } to barely f in. broad, very 
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membranous, stipes very short. I have never seen stipes as long as the fronds 
such as Clarke speaks of ; bnt some of Duthie's from Kaslmir are ^ths of the 
total length, and some of these have fronds J in. br., and look like narrow P, 
simplex. If the nature of the scales is the main specific characiei, all these 
various forms are one species. 

Blanford m^e a particular stndj of this fern at Simla, where it is very abtm- 
dant on Jako mountain, and he was at first inclined to make two varieties besides 
the type ; but in his finally printed list he gave that up. He says P. dath- 
ratum is quite distinct from both P, lineare and P. simpJeXf though it often 
grows with the last-mentioned, which it. much resembles in texture and mode of 
growth. ** The sori," he says, *' are small, frequently oblong, of a bright orange 

colour, and sometimes confluent The stipes are geoerally 

shorter, and the fronds longer and more linear than in the specimen figured by 
Clarke.'^ The son are sometimes very large, e.g., in a specimen of MacLeod's 
from Kashmir tbey are one-eighth of an inch in the largest diameter, and more 
than one-quarter the width of the frond : these are full of scales. This species 
is no& got in Mussooree, where both P, lineare and P. simplex are very 
commoo. 

P. albertiy Kegel— Descr. PI. nov., No. XVIII, 122, from Turkestan, is 
exactly the same as a small form, called P. claihratum, from the Himalaya at 
high altitudes, which might perhaps be separated and put under P. allerti, 

28. P. membranaoeum, Bon, /a., P. grandijoliitm, Wall. ; Syn. FiL 
860 ; P. memhrameeum^ Don, C. R. 560. PleopeUis membranaceum^ Don, 
Bedd. H. B. 855. 

Kasbmib : Tarn Vy. 4-5000', Trotter. 

Pun JAB : Chamha iSlta^^— Chenab Vy. 6s)a0', McDonell : ''not common ^' ; Kangra 
Vy. Diii.^fid* Trotter ; Simla i2<j^.— Simla, common. 

N.-W. P. : D, 2). DUt,^\n the Diin : Nalota Eh^la and elsewhere at the foot of 
the Himalaya, 2500' and upwards ; Mussooree 5-7000'^ on moist rocks, and trunks of 
trees, common ; T. Oath, Agl&r Vy. 4-5000', Bnthie ; £. 6^arA.— Mrs. Fisher ; 
Ziima«ii'Mohargiri 6500', S. & W. ; Naini Tdl 6600', on rocks by the Lake, Hope 1861 : 
not seen there in 1890 and 1894 ; elsewhere 25-5000', widely distributed. 

DiSTBiB.— J«i« : N. Ind. (Him.) Sikkim and Bhot&n ; Assam— Ehasia Diet. 2-BOOO' : 
yery common ; Bengal— Parasn^th Mt. 8000', Clarhe. S. Ind.— E, k W. Mts., 2-6000'. 
Ceylon. Tonkin. W. China— Yunnan, Henry, Philippines. 

Usnallj large ; but I have a fertile frond gathered in Enmann, only 5 inohes 
high, including the short stipes. All the specimens I possess seem to belong to 
WalUch's P. grafidifeUum, which is said to have sori smaller, and irregnlady 
scattered. 

29. P. lietepooarpum, BL (non Mefet.) ; 3., P. ZvppeUHy Bl, Syn, Fil. 
8^0 ; P. Zipdlii, 0. K. 561. PleopMs Zippeliii, BL, Bedd. H. B. 857. 

Pm^AB : Chamba^Dalhousiei Ool. Dyas,/<ltf Bedd. in H. B. 



04 JOURNAL, BOMB A Y NA TURAL HISTORY SOCIETY, Vol. XV, 

DlSTBIB— ilfto : N. Ind. (Him.) Sikkim and Bhotfin, 2-6000', common ; Assam— 
Khasia, 2-4000', freqnent, W. -Manipur 1000', Clarke, Ceylon. Malay Pening. 
Perak. Sumatra. Java. Borneo. Philippines. China— Ynnnan, Henry, 

I give this as a North-West Indian species solely on the authority of Colonel 
Beddome. Mr. McDonell, who Uved for years in Chamba, cloEe to Dalhoosie 
in charge of the forests, never found it there. I do not think the habitat, 
** N. India,'* in the ^Syitopsis,* means including N.-W. India any more than it 
does when given for P. tridiodes^ ]jamk., the next N.-E. Indian species, or for 
P, hemionitideum. Wall, 

80. R OXylobum, Wall. Oat. 294. P. trifidum, Don, Syn. Fil. 363 ; 
P. hasiatum, Thunb. var. 2 oxyloba (sp.) Wall., C. R. 563. Pleopdtis kastafa^ 
Th., Bedd. H. B. 362 ; Pleopeltis trifida, Don, Bedd. Suppt. H. B. 96 ; 
PleopeUis ladniata, Bl., Bedd. in Joum. Bot., Aug. 1892. 

Punjab: CAamftfl— Dalhousie, McDonell: "abundant'*; Kangra Vy. Diet.-- 
Dharmadla SOOC, Trotter ; Simla i?<?^.— Simla 6200', Blanf . : ** very rare. In fact I 
know of only one locality for it, near Simla "*■•; Simla— 8 stations, Bliss ; Bisahir^ 
Taklecb SOOC, Lace. 

N.'W. P. : B. B. 2)*«f.— Sowarna N&la 4500' ? ; Badr&j Mt. and ' The Park\ on th© 
Mussooree Ridge, Mackinnons 1878-79 ; * The Park' €800', on trees, Hope 1887 and 
1896 ; The Castle Hill 6100', A. Hope 1885 ; C. W. Hope l«9i and 1896, in quantity, 
on a rock ; T. Garh.^ Ganges Vy. 7-8000', Duthic 1881 ; Dora 6000', Gamble 1893 ; 
B, OarK, Mrs. Fisher ; Kumaun^^. Blink 1827 ; Blnpar 7000', S. & W. ; near Naini 
T^, Hope 18C1, Nalena Vy. 4700', Hope 181)0; above Lobarkhet 76-8000', Trotter 
1891 ; K&Ia Moni Kidge 8600', MacLeod 1898. 

DiBTBiB.—- uixia : N. lod. (Him.) Nepal Wallich ; Sikkim and Bhotin : not 
common } Assam— Khasia Dist. 2-6000' : common, Eohima 6000', C larke, 6. India-— 
6000'-8600'. Ceylon, Mrs. Walker, China— Yunnan, Henry. Japan. 
A thoroughly good species, in my opinion. 

81. P. malacodon, Hook. ; Syn. Rl. 868 ; C. R. 564. PleopMs 
malacodmy Hook., Bedd. fl. B. 868. 

Punjab : XuUu^Ja\ot\ Pass 10000', Rohtang Pass 10-13,000', Trotter 1887 ; Simlm 
Reg.y Bates ; Kamalhoii and Hattu Mts. 9-10,600', on rocks. Gamble, Collet!, Hope, 
Trotter, Bliss. 

N.-W. P. : T. Oarh.—not infrequent at 9-18,000' alt., Mackinnons, Dnthie, Herschel, 
Gamble ; B. (?arA.— near Ramri 9-10,000', and above it 12,000', Dathie ; Kuma%n 
Sarju R. 4600', and Kala Mundi Pass 8000', S. & W. ; Kali Vy. 12-18,000', Dnthie ; 
Pindar Gorge 10,000', Trotter. 
DIBTRIB.— ^«ifl : N. Ind. (Him.) 9-13,000', Nepfil to Bhotfin. 
Mr. Clarke says : — " A very common fern, known at once by its strongly ser- 
rate margin. It is remarkable that I find no example in the Kew Herbariam 
(other than my own) except some pieces mixed on a sheet of T. Thomson's, said 
to have been colleeted top of Hattu, alt. 1050(/, in the North-West Himalaya." 
But Mr. Clarke restricted the range of habitat to * Nepal to Bhotan'. Hattu Mt 
is now a well-known habitat for P. malacedon : it was got tb^ in 1876 by 



THE FERNS OF NORTH-WESTERN INDIA. 95 

Gamble, and in 1878 by CoUett ; and, as will be seen above, the fern grows in 
many other places west of Nepjil. 

The scjJes of the rhizome have not been oorrecfcly described by Baker or 
Clarke : they are not " brown or nearly black," or " brown black." They are 
biooloured, i.«., pale-brown with a broad dark-brown sti^ak down the centre. 
Clarke says — ** Frond often sub-cordate at base." Among the numerous speci- 
mens in Gamble's and my collections I cannot find a frond that is not coixJate 
or sub-cordate below. Many examples have sori oval or oblong, the major axis 
directed towards the margin. Some of Duthie's specimens from British Garh- 
wal, 12,C00', have sori biserial between the veins, often confluent. These grew 
on trees ; but elsewhere, so far as I know, the fern is always on rocks. I cab 
see no resemblance to, or affinity with, P, oxylobum, 

32. P. cyrtOlObum, J. Sm., C. R. &63. Pkopeltis Sieu^artii, Bedd., Syn. 
Fil, 2d, ed. 573. Pleopeltis malacodon^ Hook., var, /3. majus^ Jedd. H. B. 
863, and Suppt. 96. 

PrNJAB : CAawftfl— MacDonell i/de Beddome in Soppt. H. B. 

N.-W. P.: D. B. /?4>^— Mussooree, ** The Paik^ eS-esOC, Mackinnons 1880, Hope 
W87 and 1895 ; iSTw fwauji—Binsar 7500', S. & W. ; Gori Vy., 7-8000', Trotter 1891 ; 
Mangalia Qor 10,000', MacLeod 1898. 

DiBTRiB.— ui#ia : N. iDd. CHim.) J^epfil to Bhotin 9-12,000' : very common, 
Cl^xrlit ; Assam— Jakpho Mt. %\iW ClarU ; Khasia Dist. 5000', Clarke. 

This species is not in McDonell's List of Chamba Ferns, and I have seen no 
specimen from the westward of Mussooree. Trotter in his printed list said he 
had a Chamba specimen from McDonell ; but the species does not appear in 
his later MS. lisi given to me ; and I have four fronds of P, oxylobum marked 
by him P, cyrtolobum. 

. I am not much surprised that writers with a tendency to unite species, and 
who have not seen this growing in its natural habitats, thinking it a form of 
P. malacodon^ at least if they can get over the marked differences of cutting 
and scales of rhizome. But, having seen P. malacodon growing only on rocks 
in the Simla Region, at high elevations, and P. cyrtolobum growing only on 
trees in Mussooree, at a much lower elevation, and having observed their very 
difiTerent habit and appearance, I cannot hesitate to agree with Clarke in separat- 
ing them, The scales of the rhizome are bicoloured like ihoFe of P. malacodon^ 
but they are much narrower and darker coloured, and they end in long thick 
hairs. The frond is less cordate at the base, and sometimes quite decurrent on 
the stipes ; and the texture is much thinner than that of P. malacodon. The 
fronds vary from occasionally simple to three-lobed, and to three pairs of lobes, 
besides the long terminal lobe. Major MacLeod's two fronds in my possession, 
from Kumaun, are— one, trilobate, and the other, with stipes over 4 in., has a 
frond 10 in. 1. with 4 pairs' of lobes—the longest nearly 6 in. 1. A frond from 
Mussooree is nearly 12 in. ]., with terminal lobe all but 8 inches. 
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33. P. Stewartii, C. B. Clarke, in Trans. Linn. Soc., 2d. Ser., Bot., 
Vol. I., 563 — the * Review.' Fleopeltis malacodon^ Hook., P. Stewartii^ CSarke ; 
a variety leas serrated, Bedd. H. B. 868. 

Punjab: Ckamba—U&Yi Vy., below Sach Pasf, 9600', McDonell 1882; 9900; 
J. Marten 1898 ; Simla jRe^.->Sim1a, near the Tunnel 7400; Blips 1886-90-92. 

N.-W. P. : B. B. 2>M«.— Heals' Hill, B. of Landonr, 7000', Miss Parrott 0>y whom 
indicated to Hope) 1887 ; Hope 1895 : JTuwflKfi— Binsar 7000', S. ^ W. ; top of Liria 
Kinta Mt. about 8000', Hope 1861 ; Snmmit of Dhankori Pass 10,6G0' and Pharki, 
Trotter 1891. 

DiBTKiB.— Jl«ia : N. Ind. CHim.) Sikkim 13-18,000', Lachen, Str X. D. HtfUr. 
Ohina— i&ynry. 

. Beddome meant, I think, P. et/rtolobttm as having been collected in Garhw&I 
by (Dr.) Stewart, as this statement is made with reference to the fern depicted 
in his Plate 204 in F.B.I., which seems to be jP. cyriolobtim^ Clarke wrongly 
referred to that Plate under his P. Stewartii. This species hardly grows so ktrge 
^ its congeners do, and it is a stiffer plant — subcoriaoeons in teztore : the 
fronds do not hsmg down, but stand up, or spread oat, if growing on the 
faoe of a rode. The paler scales on the rhizome disting|iish it. It seems 
a rare plant. • As to the Simla Region, Blanford says : — " Very rare, and has 
found atbeen only one place near Simla, on rocks at an elevation of about 
7400 feet." 

84. P. ebenipes, Hook.; ^ Ml. 365 ; C. R. 564 ; Pleopeltis eben^^ 
Hook., Bedd. H. B. 363. 

Pxtkjab: Chamha^^cDoneW, fide Trotter; J. Marten 1898 ; Kulln 9-10,000*, 
Trotter ; Simla Reg^ on ridge east of Simla 8-10,000'. T. T., Edgew., Bates, Blanford, 
Hope, Trotter, Bliss. 

N.-W. P. : /). B, iWi^.— Jaunsar— Harianta 8500', Gamble 1896 ; T. Garl. Nag 
Tiba Mt. 9000*, Mackinnons ; under Bandarpunch 10-11,000', and Bok Mt. 9-10,000', 
Dnthie ; B, Oarh. 6-7000', on trees, Dutbie, Mrs. Fisher ; JTwukiitfi-^Kalamundi 
8700*, S. & W., Dhankuri Pass 8-8500', Trotter, Eala Muni and Mangalia Gor Hidges 
8-10,000*, MacLeod. 

DiSTBlB.— X«Mi I Tibet— Tatung, ffobt^n ; N. Ind. (Him.), Sikkim and Bhotfo. 
Besides the broad, black, opaque, polished scales on the rhizome a marked 
distinotion between P. ebmipes and its congeners is the much greater number 
of lobes, and consequently the longer frond ; the number of lobes seems to be 
7-18 pairs. There are no fronds of ebenipes decurrent at base in Gamble's and 
my collections. Otherwise, Beddome's remarks as to the distinctions between 
members of this group seem good. 

Subgenus Pleopeltis, H, & B. 

85, P. jnglandifollum, Don ; Syn. Kl. 368 ; C. R. 566. Plbopkl- 
Tis, Bedd, H. B. 308. Polypodium capUellatum, Wall. Cat. 806. 

Punjab : Simla iZ(?^.— Simla, Lady Dalhousie 1881 ; Bie&bir, Taklech dOOO', 
Lace. 
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)T.-W. P. : D. 2>. 2H#^.— Landonr 7000 , Colonel Wilmer (comm. to MackinnonB 1878); 
Bears Hill, E.of Landonr, Hope 1887 and 1896 ; T. ^arA.— between Ora and Bam- 
%arai, Dnthie's collr. 1879 ; betwocn Betwari and Dangnlla 5-6000' ; 7-8000', Dnthie 
1881 ; Kidarkanta ; Jodargidh Waterfaff and rocks near Snr&nn-ka-Ser 6000', Gam- 
ble 1898 ; B, Oa¥h. 7-8000', Dnthie 1885, and Mrs. Fisher ; £umaun^S&TJn B. and 
Pass to Mohargiri, 8. k W. 1848 ; Nalni T^ 70U0', on trees, Hope 1861 ; Goriganga 
Vj. 6-8000', MacLeod 1898. 

DiBTBiB.— i4Ha : N. Ind. (Him.) Nepll, IVnUith; Sikkim and Bhotin ; Assam^ 
Khasia SOOO'-eOOC, very oommon, Clarke ; Eohima— Jakhpo Mt. 7500', Clarke ; Manir 
pur 7500'. Borma— Moulmeln, China—Ynnnan, Henry^ Yannan^Mengtez, Han- 
eoeky " very rare." 

Perbaps the omisBion of localities for the type, from Beddome's Handbook, is 
doe to a misprint. None of the speoimens I have from N. and W. India are 
petiolate, and othc^rwise they seem qnite normal. At Naini T^ I used to see 
this fern growing on trees. At Mussoorce (Landonr) it grows in dense 
masses on a steep bank, under sorub forest, the fronds hanging down graoefnlly. 
In Eumann MaoLeod found it growing in large overhanging masses on pre- 
oipitous rooks. I have a frond. Trotter's No. 959, 1891, from near Naini Tdl, 
named by him P.jimdaytnBB^ Bk., which I now think is P. juglandi/oUum 
var. bisenaUs of Clarke, which was got in Eumaun long ago, vide a specimen in 
the Eew Herbarium. The form B, F. tmtdeauda^ Hk., does not appear to have 
been got in N,-W. India. 

86. P. Lehmannl, MetU ; Syn. Fa. 869 ; 0. E. 666. PhopettU^ 
Bedd. H. B., 370. 

N.-W. P. : B, Oarkwdl-^ne&t Ramri 12,000', on rocks in forest, Dnthie No. 5177, 
1885 ; loo. 7 P. W. Mackinnon ; Mrs. Fisher. 

DiSTBiB.— u4#ia : N. Ind. (Him.) Nep&l, Wallich ; Sikkim 4-8000', common, 
Clarke. Bnrma. China — Ynnnan, Belavay^ Henry, 

Dnthie's plant from British Garhwal is a remarkable sport. The 
specimen he gave me is one frond, with three inches of rhizome 
sending out side-shoot3. The scales are typical. The stipes is 5^ in. 1. — the 
frond 10 in. L, 8^ in. br. : pinnae 5 pairs, sessile, lowest ^ in. l, and next 
8 pairs not much shorter : all, and the terminal pinna, have the veins iiregu- 
larly proI(Higed, so that the lowest pair of pinnse are in places 3 in. br. : the 
pinnae aie very opposite and very acuminate. There ig a similar 
specimen in Eew, also from Dnthie. No fertile fronds of this were 
found by Mr. Dnthie. I have lately received from Mr. Gamble two 
fronds, quite typical, collected in British Garhwal by Mrs. Ksher, with 
pinnae very opposite and very acuminate. Mr. Maokinnon^s specimens want 
rhizomes ; but I have other grounds for believing this species grows in Garhwal, 
for fronds of what I could only so name grew up from among a mass of 
rhizomes of— I forget what other species— which the Mackinnons brought from 
an inner range of the Himalaya, and hud in cultivation at Mussooree, about 1881, 

IS 
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Qmm 2S. NOTHOCHLAENA, R. Br. 

1. N. vellea, R. Br., Prod. 146 ; N. lanuginosa, Desv., Syn. FiL S70. 
N. vellm, B. Br.^ Bedd. H. B. 575. 

AvonAV, : Griffith, in Herb. Hort. Kew ; see alio BdkeT in Ann. Bok. V, 
No. XVIII. 
EA8HMIB : fide Beddome in Handbook. 

PUJTJAB : Chaniba^^Yi Vj^ below Pokri| 8600* and nnder : ** aIbo fonnd In 
other places at SSOO* or BO,"" MeDonell 1S8S ; •'Ghamba'', SOOiK. J. Marten 1897; 
Kangra Yy. Dist.— Lahanl,/^ Bedd. H. B., Plngi and Lahanl, 9-12/)00', Dr. Watt, 
in Herb. Hort. Eew. 

DiSTBiB.— i9ur. : Spain, Sardinia, Italy, Sicily, Greece, Crete. Aiim : Syria ; 
8. Persia, Dr, Stapf \ E. Persia, Bot^mullw* A%$tra\%a : temperate and tropieaL 
4/r. : Hacaronesian Isles, 6. Morooco, J. 2>. ffeoker, Algeria, Nnbia. 

I ihink ihia fern was foand in Ohamba (or Kashmir) by Mr. EUis before 
Hr. MeDonell fonnd i^ Mr. MoDonell did not know it, and sent it to Mr. 
Levinge, and to me — or Levinge sent it to me. Levioge marked it *' Woodsia 
fp.'' ? I reoognised it as N. lanuginosa from a colooied drawing in ^ Bntten't 
European Fema.' 

Mr. Marten has quite lately fonnd it in the Ghamba State. 

2. N. Marantae, R. Br. ; Syn. Fil. 371 ; 0. R. 567 ; Bedd. H. B. 873. 
E^BHMiB : fide Clarke in * Review.^ 

Punjab : ^^m»a-*Bayi Vy., Th61a 11,000; MeDonell 1885 ; Kullu, snmmit of 
Jalori Pass 10,600^, Trotter ; Simla i2«^.— ridge E. of Simla 8000' to 10,800', Bates, 
Blanf ., Hope, Trotter, Lace, Bliss. 

N.-W. P. : D. D. ZH«f .— Jaunsar 9000', Rogers ; T. ^rii.— Nag Tiba Mt. 9.10^000*, 
Maokinnons ; Deota 8000', Gamble 1898 ; Baleha, Rogers } Jamnotri 10-11/)00', Dnthie 
1884 ; B, 0arh.^B,hoje Ramri 8-9000', Dombitia Gddh 9000^, Enari Pass U-lSyOOO', 
Dnthie } Kumaun^S. k W. , Eali Vy. O-IOyOOO*, Dnthie and J. R. Reid, Pindar Gorge 
8000', Trotter. 

DisTBiBk— JWr. : The Continent throughont the Mediterranean Region, extend' 
ing to the Tyrol and Hungary, and to ArdSche and Portugal : in Spain npon the 
moantains np to 8000'. Asia : Syria and Tanria $ Tibet—Yatnng Hebton ; N. lod. 
(Him.) Bikkim— Lftchen Vy. 9-16,000', JTiw*. ^^ ; Br. King's collr, lifiOO'. A/r,l 
Kacaronesia, Barbary States and Abyssinia. 

Genus 29. GYMNOORAMME, Dev0. 

Sabgenns LEPTOGEiHins, J. Sm. 

]. G. Totta, ScUecht ; Syn. Fil. 876 ; C. R. 567. Leptogramm Totta, 
Schlecht., Bedd. H. B. 877. 

Easbmib ifide Clarke in * Review.^ 

PuHJAB : Chamha^BAYi Vy. 6000*, MeDonell ; -KWZZn— Cnter Seor6j 7000^, Trot* 
«er, 6-8000', Coventry ; Simla Reg.-^Uhe Chdr (or Chor) Mt. Herschel ; Simla— Blisa 
1886-90-92. 

N.-W. P. : 2>. />. Z>iit.— Jannsar, Harianta 7800*, Eathito 7600^, Gamble ; T. Oarh. 
— Ch&chpur Vy. 6000', Duthie ; P. W. Mackinnon, very long; Xumauw-^T. T.f 
Jagesar 6000', S. & W. ; Edgew., Hawalbt^b, in Herb. Sahar. ; Dayidson ; near 
Devidhura OOOC, Trotter. 



PLATE XXXV, 




JK-Fitclidfl 



Chitr* Stltt C^ i.ft> 



GYMNOGRAT.IME Lh'VmCEl Baker. 

1. Rbizomc i nauLural size. 

2 . Lower portion of frond ; natural size. 

3 . Portion of a pinna ^ enlarged S diam. 
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Dt«lUiB,^Atia : N. Ind., Assam Orifith ; Khasia 3-6000', eommony Clarhe* 
B. Ind.— very common on west side, at highest eleyations, Beddome. Ceylon. Sumatm 
And Java. Japan. China. Korea. Aft. : Macaronesia ; Guinea Coast ; Fernando 
Po, and Eamemn Mts, G. Mann. Abyrainia. Cape Colony. Comoro Islands. 

2. G. Levlngrii, Baker, ia Aonal. Bot., Vol. V., No. XVIII., 216. 0. 
aurita^ var. LevmgUj C. B. 568. Leptcgramme aurilay var. Lwingii, Clarke, 
Bedd. H. B. 879 ; Leptogramme Lmngii^ BedcL Sappt* H. E 99.— Flal^ 
XXXV. 

The following is Mr. Baker's desoripfcion d the Plant :— 

^ Bhiaome slender, wide-oreeping ; palesB lanceolate, membranaoeons. Stipe 
dender, naked 6—8 in. long, stramineons, with a brown base. Frond hnoeo* 
hte, or oUong-Ianoeolate, bipinnate, membranooB, pubescent, 1—1^ ft. long, 
8 — i in. br. at tiie middle, narrowed to the base. Pimuz lanceolate, sessile, 
\ — I in. broad, out down to the rhaohis into continuous erecto-patent, linear- 
oblong pinmdes. Veiqlets ereoto-patent : upper simple, lower forked. Sort 
oblong or globose, plaoed nearer the margin than the midrib. West Himalayas ; 
Jhelum Valley, alt. 4000' ; Levlnge. I follow Mr. 0. W. Hope m treating 
this as a species.'' 

Mr. Clarke, in giving this fern as a variety of 0. aurita^ Hook., said— ^' It has 
the texture and hairiness of 0. Totta^ but the rhizome and venation of 0. 
auriia ; while the cutting is deeper than that of 0. Totta^ leas aurioulate than 
that of G. awitar 

I win not attempt to check the various descriptions of the plant, for ift 
might end in writing another, and there are already enough ; but I figure it, 
as that has not yet been done. 

Kashmib : Palgam 8000*, C. B. Clarke. GilgU Di#f.— Dashkin 7600^, Dr. Giles | 
Jhelnm and Ohitapini Vys. ^•7000', Levlnge 1875, Galmarg 76-8000', Bind Vy. 7000^, 
Trotter; Pir Panjal— Hirpur 7000', Bind Vy^ Gund, 6000', Gammle; Farikand 
K&la 6-7000', MacLeod^*' on the edge of the stream, not nnder shade. Does not 
grow away from watcr.^ 

PUKJAB : Hatdra Dti^.^Kagin Vy., Inayat (Sahar, Herb, collr.) 1899 ; Chamha^ 
above Alwds, and Bach Vy. 8000', McDoneU ; " Chamba,'^ J. Marten 1898, PAngi 8500', 
Harsukh (Sarhar. Herb. coUr.) 1899 ; Knllu, Trotter in List ; Simla 2>«i^.— eastward 
from Simla a ridge, near Theog 8000', Eamalhori and Hattn Mts. 85-9400', tfope, 
Blanford, Blis*, Dr. Watt. KonAwar, T. T. 1847. 

H.-W. P. I D,D. ZH#«.— Jaunsar (or T, Garh,') : Collected on march from Mnssoorea 
to Chakrata, Mrs. J. Sladen, 1880; T. Oarh.^Vtig Tiba Mt, Mackinnons 1879 > 
Ganges Vy., below Harsil and Derail 8-9000', Dnthie 1881 ; Mandraoli 10—11000*, 
Dnthle 188S ; JTumtfiifi— between Qini and Mnnshiarl 7-8000', DhanllVy. 9-10000'^ 
Dnthie " Kumaun^ J. R. Reid 1886. 

This fern varies a good deal in shape and cutting of frond. I had a frond 
10 in. ]., bn^ only 2^ m. br., and another (Hattu Mt., Bliss) which is 18| io^ 
1. by 7| in. br. The greatest width Baker gives is 4 inches, and Beddom^— 
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5|. The rhizome is very slender, and in general not thicker than the stipes. 
My observation bears out Blanford's and MaoLeod*s statements as to its love 
for water or wet ground. Blanford considered this a good species. 
SabgenoH Eugtmnogramhe. 
8. O. vestita, Hook. ; Syn. Fit. 879. Snbgenns Stngrahme, O. vedxta^ 
Hook. C. R. 568. Syngramm vestita^ Wall. Cat. 12 (under OrammUn\ Bedd. 
H. B. 886. 

Punjab : Haz&ra 2)<#^.— Black Mt. 6900*, Trotter ; CAflm Jo— McDonell, 1886 or 
previouslj } Mandi State^iisxkt Badwiini 7000', Trotter 1887 ; Simla /?«^.— Simla 
55-7000', frequent ; eastward along ridge, to Eamalhori Mt. 8-9000', Bates, Gamble, 
Blanford, Hope, Bliss. 

N.-W. P. : D, D. Dm^.— Jaansar, Lokandi 7000', Konain 7000', Gamble ; Lakhwl, 
Gammie, ^ Jaaosar ^ Mrs. Stansfield 1883 ; Mnssooree 6500', Macklnnons 1878-79 ; 
T. Oarh, Eidar E&nta Mt Dr. Boyle, and eastward from Landonr, 7-7500', Leringe 
1873 ; Deota 6000', Gamble ; Ganges and Jumna Vjs. 7-9000 Duthie ; B, Qarh. 
6-7000', Duthie ; near Josbi Matt, Mackinnons ; Mrs. Fisher ; JTumattfi, Wallich 
1829 (R. Blink.) in many places— 55-8000', S. & W. ; Bdgew., Hope, Dayidson, Duthie, 
Trotter, MacLeod, 1861, to 189S. 
DiSTBiB.— JL#ia : N. India (Him.) Bhot&n. China, North and South. 
The rhizome is prooumbent, slow growing. 

The pinnsB in large speoimens become blnntl j anrioled at base on the upper 
side, or on both sides— sub-sagittate. 

4. G. Andersonl, Bedd., Ferns of British India, p. , t. 190 ; Syn. Kl. 
880 ; 0. R. 568 ; G. Andersoni, Bedd. H. B. 882. 

N.-W. P. : T, Qarh — Gumbar Pass 12-18,000', Duthie ; B, OarK^naax Kuari Pass 
11-12,000', Duthie J JTuwattn— Pindari 12,000', S. & W. ( Froo<J#ia imo«i# on ticket>» 
aboTO Namik 11,000', No. 8, 695, F. ; Sundadnnga Vy. 18,000', Dr. Anderson ; K&li 
Vy , above Garbydng 11-12,000', Duthie, By&is— above Chalek 11-18,000*, and Palang 
G&dh 11,000', Dutnie. 
Nepal W. : Nampa GIdh 11-12,000', Duthie. 
DiSTBiB.— J#<a : N. Ind. (Him.) Sikklm 14-16,000*, Eooh, Fil. 
^ Woodsia lamsa^ Hook., most be plaoed here as a synonym " : Baker in 
Ann. Bot., Vol. V., No. XVIII. 

i. G. javanloa, Bl. ; Syn. Fil. 881 ; 0. B. 569. (Sabgenns Syngrtmm.) 
SyngrammB fraxineay Don (under Diplmum)^ Bedd. H. B. 886. 

Eashmib : Battan Pir 75-8000', Trotter ; Dardpura and Audr^bug 6000', common, 
MacLeod. 

Punjab : Hazdra 2)i>^.— Murree, Hope 1882, Trotter 1886 ; Ckamha State^ 
Kalatop Forest, 6-7000' and upwards, Mac Donell; 5-7000', J. Marten 1897 ; Kangra. 
Vy. Dlst.—Dalhousie, C.B. Clarke; i^tmZa i?^^.~SimIa and eastward along Thibet 
Buad, 5-10,000', common in forest, Edgew, Madden, Hope, Gamble, Blanford, 
Trotter, Bliss. Glri Vy.— Raiengarh Forest 7000', Gamble. 

N.-W- P. : />.i>. Dist, ^J&xmsATy Mand41i 8000', Gamble ; Mnssooree 4-5000', seyeral 
stations, Duthie, Mackinnons, Hope ; T. Oarh. SrinagAr,R. Bl.,Bok and NagTiba Hte. 
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9-10,000', Mackinnons, Dnthie ; Bamba Vy. 6000', Gamble ; S. Oarh, Mtb. Fisher ; 
iTiMiMiw*— near Kb&tl 7200'— 7800' (both forms) S. & W. j near Nalni TAl 46^000', 
Hope, Konoor 7000', Davidson ; near Bngeswar 8500' j Dhanknri 9000', Trotter ; Sarju* 
ganga Vy. and elsewhere, 8-6000*, MacLeod. 
Nepal, Wdllieh^ Oentr. Nepil, Seully. 

DiBTBiB.— -4«ifl : N. Ind* (Him.) B. Nepi) J. D* ffooher ; Sikkim and Bhotdn ; 
Assam— Khasla Dist. l-SOOO*, common. Burma— Tenaeserim. Ceylon— 5-6000', 
Malay Penins. and Isles. Tonkin. Phillipines. China— Shensi, Giraldi , Nau-T. 
Henry ; Ynnnan, Belavay, ffaneoch ; Shing-King Frov., between Mnkden and 
Kirln, Jimw*. Japan. Polynesia. JL/r. : B. & W. Tropical ; Kamemn . Mts., Fer- 
nando Po, St. Thomas. Madagascar. 

Beddome describes two forms— -pinnate and bipinnate ; but plants of a form 
between these two are frequent, ».«., with perhaps only one pair of pinnae 
pinnate, and that irregularly so ; and there is also a tripinnate fern, as Blanford 
pomfced out. The simpler forms generally grow at low levels, and have large* 
broad, pinn» and the compound forms always at high altitudes, with small 
narrow pinnules. The number of pinnae varies greatly. 

Looking to the- contrast which the low-level form— with stout stipes and rha- 
chis, and large, simple pinnae, or with only the lowest pair pinnate or partly so 

^presents with the high level form, bi- or tri-pinnate, with slender stipes and 

rhachis, and with small, narrow pinnules, and also to the differences of margin, 
I am not surprised that several species have been made out of this plant ; but 
I do not think this is necessary. Blanford says :— " Below 6000' it is bipinnate 
only as regards the lowest pair of pinnae and the pinnules are broad and large. 
Specimens from higher elevations have several pairs ^of pinnas again 
pinnate, and the pinnules are smaller and narrower. It is often 8-pinnate.'* 
This is well expressed ; but the purely simply pinnate form is not mentioned. 
The venation varies : in some fronds the veinlets stop short of the margin, and 
are thickened (clubbed) at the ends, the margmal teeth in that case being quite 
disconnected from the veins : in most cases the veinlets. run into the teeth, and 
quite to the margm. The anastomosis of veinlets of contiguous groups is, as 
Beddome says, rare, and I have detected it in only 3 out of 25 fronds. The 
re-uniting or looping of forked veinlets within the same group is ccxm&oner. 
The veinlets get so close towards the margin that I wonder how, in the 
simpler broad segment form, they keep separate. 

6. a. leptophylla, Desv. ; Syn. Fil. 888 ; Bedd. H..B. 882, and 
Soppt. 100. 

N.-W. P. : D. D. JHgt, Mussooree, Dr.Baeon : In Herb. Hort. Kow ; Kumaun^ 
Colonel Davidson 1877, in Herb. Hort. Saharanpnr : also in Herb. Hort. Eew. 

BiwsRiB,^Amer, : Andes of Mexico and Gonador ; Paraguay. JSur. : Jersey, 
France ; Switzerland ; Spain and Portogal, Italy and Sicily, Corsioa and other Medi- 
terranean Islands, Greece, Turkey. Aiia : Persia. 8. lod.— W. 6h^ Ootacamnnd, 
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Mahabieshwar, Sat&ra Fort walls. Oejlon— JWuma. Aofltralasia^N. 8. Wales, Tas- 
mania and N. Zealand. Aft, \ MacaroneBia, Barbary States and Abyninia ; Cape 
Oolonj and Hadagascar. 

This speciafli aad two others, are animal^ and form the genns Ann/i>grainma of 
Link. (Sjn. Fil.) Mr. Marquand, a weH-known authority on Alga^ tells me 
4hat (?. leptopkjflla is ia some years pl^tifal in Jersey, and sometimes com- 
paratively rare* 

Sobgenns SsLuaUEA, Bmf. 

7. O. involuta* Hook. ; 1^. FU. 387 ; G. B. 570. iMogramme 
invotuiOy Don (nader Chammitis)^ Bedd. H. B. 893. 

TxnstA.Bi Simla Se(f,^SiinU 6-6000', Lady Dalhonsie, Hope, Blaaford, Trotter, 
Bliss. 

N.*W.'P : 2>. J), 2>t#^.--Mn8BOoree and neighbourhood, in varions places 47-6500V 
on trees, Edgew. Dnthie, Mackinnons, Hope; T, tfor^.-^Phedi 4-6000', Dnthie f 
3> tfarik— below KinoU 6000*, Dntbie ; Mrs. Fisher, Kumaun 4-8o00', on trees and 
Tocks; plentiful in some places, R. Blink., 8. k W.,Hope, Davidson, Duthie, MacLeod 

DiBTBiB.— ^«ia : N. Ind. (Him.) NepAl Wallichy Sikkim and BhotAn ; Assasi— 
Shasia Dist. 1>6000', very common, K. Maoipur 6600'^ Clarke, S. India— 6-800(/, 
Ceylon 5-8000. Malay Penias.— Penang, WalUch 1822, China : Tunnan— Hengtes, 
Maneock^ Henty ; Sseohwan Faher^ Philippines, Polynesia— Solomon Isles. 

8. O. elllptloa, Baker ; Syn. Hi. 389 ; G. R. 570. SeUiguea dUptica, 
Thmib., Bedd. H. B. 892. 

K..W. P. : B. B. i>i«^.— Sowama Nadi, 4600', Mackinnons 1878-79, P. W. Mackin- 
non and Hope 1881 ; in the Ddn— KaloU Khila 2600', Hope 1681, 1889, and 1891 : 
station shown to A. Campbell, Trotter, and (Hunble in 1891. 

DiBTBiB.— wd«ia fi K. Ind. (Him.) Sikkim and Bhotfin ; Assam— Khasia Dist, SdOO*- 
6000', very common, Eohima 46-6000', Clarke, N. Manipur 4600*, Clarke, Burma— 
Tenasserim Prov. Malay Penins. Tonkin, Philippines, Japan. China. Formosa. 
Australia — Queensland. 

I think it is a mistake to pat this species, as Baker and Beddome do^ 
* * FroDds oompoond ; — ^there is always a wing, thongh sometimes nearly 
intermpted, to the main rfaaohis in even the longest and most developed fronds ; 
and Thonberg's name, elUpticaj and 'PreA'B^{kcwrmSy seem to im^dy ttuSr 
The fronds are as mnch a-pinnate as are those of the series of Polypodiwn 
<Phym. ) from ozyldbvm to ebempes ; bat the main veins or secondary rhachise» 
are stouter than those of the Polypodiums, Baker says — '* Oldham gathered in 
Formosa a form with the fronds quite entire," and Glarke says he has an 
example, in full fruit, qn^ simple. I have some fronds, gathered in the Ddira 
D<in from young rhizomes, which are 2 — 8 in. 1., quite simple, but sterile, and 
I think this simplicity goes to prove that the plant has not pinnate fronds. 

A specimen of Q. elUptica from the Dehra Diin has stipes 13^ in. 1., and 
frond 16X11 in. : it has 7 pairs of lobes, and a termiqaL This fern, when 
dried, tinges paper pink, as does also A9plmtm iMJforma. 
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Qmm 80. VITTASIA, Sm. 
Sub-geans Tjeniopsis, /. Sm. 

1. V. Uneata, Sw. ; Syn. PiL 896. V. Jlexum, Fie, C, E. 574. V. 
Uneata, Sw., Bedd. H. B. 407. 

Punjab : Kangra Vy, DUt,^ Mr. D. Macdoogall, fide Trotter in printed List 

N.-W. P. : i>. D. Z>i«^.— Vioary, in Herb. Hort. Sahar. ; T. or B. Garhtadl 4-5000^ 
P. W. Mackinnon 1881 ; B. GarK 7-8000', Dnthie 1885 ; f «imi«ji— Sarja Vy. 4800^, 
S. k W., above Gini G-TOOCynear Soea 9-10/)00', in forest^ on Ahiei dumota^ Dnthie 
1884 ; near Eh&ti 7500', and above Loharkhet S-SSOC, Trotter 1891 ; «bove Qirgaon 
9500*, *' common trees,'' MacLeod 1898. 

DiSTBiB.— iim^r. : W. Indies and Florida to Pern and Brasil ; Brit. Gnlana— 
Boraima. A9ia : N. Ind. CHim.)^ Sikkim and Bbotin : <«2-13,000'» very oMnmon,'' 
Clarke ; Assam— Kh&sia Dist. 1-6000', very oommon ; Eachar } Manipur, Watt, &• 
lnd.~on the Western Mts. 2-6000' S. Andaman Island, jTtrrs. Ceylon, 0. P., eommon, 
Malay Penins. and Islands. Tonkin— Ba^aiMei. China— Ynnnan» Henry^ Hanooah \ 
Fokien Carter. Japan* Philippines. Borneo. New Gninea, JLfr, : Eamemns. Gninea 
Coast, Ashantl. Centr. jl/r.— Bnensori, Zambesi Land« Naital, Cape Colony. 
Mascaren Islands, Sechelles. 

Tribe B. ACROOTICHKSl- 

Genus 60. AOEOSTIOHUM, L. 

Sub-Genus Gymnopteris, Bemh. 

1. A. (Gym.) virma. Hook. ; Syn. FU. 420. A. erispatiOum, WalL Oat, 
24, Clarke's Rev., p. 680, PL lxxxiv, fig. 2, b, d. — ** Barren pinniB numer- 
ous, often 20 or more, 4 by ^ in., slightly serrate, the midrib often reddish 
when dry, a series of oostal arches, without included veins in any of the 
areolse ; fertile pinnse 4 by ^ to ^ in. 

** Bound Bengal from Eumann to Bhot4n and Ohittagong in the bwer hills, 
alt. 0-8000^ common. 

** The only very common species of the group called A. vkem by Mr. Baker. 
Very constant in character, and easily recognised by the absenoe of fiiee veins.'' 

N.-W. P. : Brit. Garh.^ np to abont 3000'; Bhainskil, near Parewa, Eotah Bange, 
coll. In&yat Khin (native collr. of Sahar. Herb.) 6-1902 ; Kwnaun : B. Bl., 2 sheets 
in Herb. Hort. Eew. 

This species is the only Acrostickm that has hitherto been found in N.-W. Ind. 

Sub-Ord. III. OSMUNDAOEiE. 
Genus 81. OSMUNDA, L. 
1. O. Olaytoniana, L. ; Syn. Fil. 426 ; 0. E. 682 ; Bedd. H. B. 449. 
Kashmib : QnUnarg 95—10,000', C. B, Clarke 1676, Jjevinge 1876, Trotter ; 8-9000 
Dnthie ; Sarpat Peak o?er 10,000^ : ** grows in regnlar fields, coming np through the 
melting snow.*^ MacLeod. 
Punjab: CJiamba, SOOO* HcDonell; Knlln, 6-11,000' Trotter; Simla iUff^BiB^- 
. hir, Chini, Vicary 1881, in Herb. Hort. Sahar. ; 6&ri 8000' Laoe ; Hatta Mt 10,000; 
Bates^ Blanford, Hope, Bliss ; Siimnr Territory 9-10,000'. 
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N. W. P. : J). D. DUt-^BJiaBBLi^ Kolta Foreit, 4-6000', Gamble ; T. Garh. Deota 
8000' and Bamsa 900<y Gamble 9 Kid&r Einta Mt. and near it 10-12,000', Col. Bailey, 
B. B., and Dathie ; Nag Tiba Mt. 9000', Mackinnon's } Derail : Damdar Vy. «-ll/)00', 
ihithie ; Kumaun^ Wallioh 1829, aboTe Namik 8600', RiUam 12,000', 8. & W. ^ asoent 
from Bamganga B., 8600', 8. k W., B&lam Vy. 1 1-] 2,000', Dutbie; Pindar Gorg6 
9-10,000*, Trotter ; Gori Qanga Vy. 10-11,000', MacLeod. 

DiBTBiB.^ ^m«r. : Oanada, Newfoondland, and throughout the United States* 
Asia: CHlm.) 8ikkim : Lachen 9000', J, D. Hook,; Bbotdn GHffithy^OWtC.B. 
Clarle ; ABsam— Khasi Hilli, Grijith and T. Thomt. 

This fern grows rnuoh larger than is stated in the * Synopm^^mmSj^ st. 1 ft.^ 
frond 1 — 2 ft. 1. I have gathered it in the Simla B^on with fronds 4^ ft. long, 
exdosive of stipes. It nnrolls its fertile fronds in May or June, cmd withers early. 

2. O. regallS, L. ; Syn. Fil. 427 , 0. R. 588 ; Bedd. H. B. 450. 

Punjab : Chamba 6^<if«— Bavi Vy. (Bhandil Vy.), 6000' and over, and Langera 
6000', MoDonell 1888, 7000' ; J. Marten 1897 ; Simla iZ^^.—Simla, below 6000*, 
Blantod in List, 1888, *^Yery rarei and now nearly extirpated by aaBidnona 
eoUectors." 

N.-W. P. : 2>. 2>. 2>i#^.— Jannear, Molta Forest 4600', Duthie, and Gamble, 1^96. 
r. tiTarA.— EidarkanU Mt. 12,000^ Herscbel 1879. B, Garh^ 6-6000', P. W. Mackin- 
nonl881; Kumaum^ T.T,^ 8.&W. CL. speeiosa. Wall.''); Hawalb&gh, in Herb. 
Hort. Sahar. ** Aspleninm 12 ; 26-6-49 ''on ticket; Gori Ganga Vy.— Banti 8600', 
MacLeod. 

DiSTBiB.— ^»tfr. : Canada and the Saskatchewan to Bmzil C^io Janeiro) 
Enropt : British Isles. Sweden and Bnisia to Spain, Italy and (Turkey, Mingrella, 
Szovitz ; Alia i Siberia ; N. Ind. (Him.) Sikkim and BhotUn ; Assam— Ehasia Dist. 
4-6000', ** oommon, or at least freqaenf, Clarke -, Kohima— Jakpho Mt. 7000', Clarke ; 
Oentr. Provs. : Pachmarhi, Butkie ; Bombay Presy.— Mts. of Malabaria (Clarke in 
* Bev.' ), S. Ind., common on the W^ Mts. at the higher elevations. 6. k W. China ; 
Hongkong. Japan. Afr, : Azores, Algeria, Tunis, Abyssinia, Angola ; Centr. Afr., 
Kyassa Land, Zambesi Land. Natal and Cape Colony. Mascaren Islands. 

Indian plants of this fern all seem to be small, — well within the dimensions 
given in the ^SyrwpsiSy and copied bj Beddome, namely, st. tnfted, 12 — 18 in. 
l^fr^ 2 — i ft. 1., 1 ft., or more, broad. It is veil known that the European 
plant grows to mnch longer dimensions — ^np to 12 ft. in height. 

Bfkker says — " O.japcniea^ Th. (0. speeiosa^ Wall.) is a oorions variety from 
Japan and the Himalayas, with the fertile and banen fronds often quite dittinot, 

the former being developed the earliest, and soon disappearing 

Mr. McKen sends a similar form from KataL'' And in the sommary of New 
Ferns, 1891, Mr. Bfcfcer says — " O.japoniea has been gathered in Angola by 
Mr. H. H. Johnston." Mr. Clarke says^^' The common Ehasi form is veiy 
small, 12 — 18 in. high ; the fertile and barren fronds quite separate : this is 
0* japoma^ Thumb. ; 0. speciosOy Wall. But I have oolleoted fronds of this 
barren below, fertile above." This seems to be the normal, if not the only, 
form in Japan : X have not seeli the rhizome of it. 
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In Ghambti MoDonell never go6 a fertile frond of 0. regalia. In Jaunsar and 
British. Garhwal specimens tjbe fertile and sterile fronds are quite separate. 
Duthie 4md Gamble got both kinds of fronds on the same date, in May. Dnthie's 
specimens from Pachmarhi, in the Central Provinces, India, and Gamble's from 
the Madras Presidency, are typical 0. regdis^ bat small. 
Sub-Ord. IV.— SCHIZ-^ACIwE. 
Genus 32. LYGODIUM, Sw. 
Sub-genus EuLTGOnniM^ Veins free. 

1. L. xnlorophyllum, R. Br. ; L. scandms^ Sw., Syn. Fil. 487 ; 0. R. 
688 ; Bedd. H. B. 465. 

Tbahb^-Ind. States : Baravl—Ziit&t Vy , 5000', GenerM qtiow l?ir Win.) Gataore, 
1893 : Bee " Ferns of the Chitral fielief Exp«ditiou,'* Journ, Bot., Vol. XXXIV., 
No. 879, March 1S96. 

DiSTBiB.— ^#^a : N. E. Him., Bhot&n, Nuttall ; Bengal Plain, rare— Coooh Behar, 
Sylhet, Chittagong, Clarke. S. Ind.— very common up to SOOC. Ceylon, abnndant. 
Mslay Penins. and Isles. 8. China. Australia— Queensland. Afr, : Qninea Coast. 

The only material from the Trans-Indus States consists of a part of a frond 
with only steiule pinnae, the shape of which agrees with those of L. mkrophyl- 
lum^ and they are nnlike those of the other species of Lygodium which have 
been fonnd in N.-W. India. Mr. Clarke considers L, mcrophylhm the best 
'marked aod least variable species of the genus. It has not before been fonnd 
in N. India west of Bho6an, Assam, and the plain of N. Bengal, Genera] 
Gatacre's plant was got in about N. Lat. 85^-26', and E. Long, 71^-50^. 
Mr. Gamble agrees with me in the identification of this specimen, and says it is 
an interesting problem in geographical distribution — how this and Ptarit 
ludens (see 8npra Vol. XIII, No. 8, p, 457), got into the Chitral Region. 

2, L. plnnatlfldum^ Sw. ; Syn. Fil. 488. L. flexuasum^ Sw., 0. E. 
584; Bedd. H. B. 457. L. sdicifoUtm (Presl), Prantl, quoted by Baker in 
Ann. Bot., Vol V., No. XYIII. 

N.-W. P. : 2>. X>. Dist. — Very common in scrnb jungle and forest, 1-3000', Hackin- 
npnp, Hope, Duthie, A. Campbell, and Gamble ; J^Kmaun— 2-6000', S. & W., Hope, 
PavidBon, Duthie ; JSajahanpur Dist^y near Indalpur, Duthie 1885 ; Gorakhpur Ditt, 
— Ramgarh Forest, 6 miles from Gorakhpur, A. Campbell 1887. 

DiSTRiB.— -^f^a : N. E. Ind. (Him.) up to 5000' : Bengal^throughout the Plain, 
Abundant, Clarke ; S. Ind., on both sides of the Madras Presy., common up to about 
4000', Beddome, Ceylon. Malaya. Philippines, N. Australia. Afr. : Angola, 
Guinea Coast, 

This fern is oonunon in the Debra D^in. The fronds from the same root 
twine together, and if there is a email tree within reach together twine ronnd 
its tmnk to a considerable height. I have measured a plant trailing oh the 
groottd, which was 12 ft. in length. The rhizome is small, erect or snbereot : 
stipes approximate, wiry, covered at base with minute blaok-brown scales : 
Daked above. 
14 
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8. L. JaponiOTim, Sw. ; Syn. Fil. 439 ; C. E. 584 ; Bedd. H. B. 457. 

Kabhmib : fide Clarke in * Review' ; Poonch Vy. 8000*, Wlnterbottom ; Jhelnm 

Yy. near Domel, "in great profnsion/* MacLeod 1891 , Tawi Vy. SSOO', Gammie 1891. 

Punjab : C%<MiiJa— Ravi Vy. 4000', McDonell ; Kangra Vy, Ditt.^ Mr. D. Mac- 

Dougall, fide Trotter. 

N.-W. P. : D.n. ZW«*.— Jaansar, Toni Vy. 8000', Gamble ; The Ddn— Vicary in 
Herb. Hort. Sahaianpar ; Dnthie 1882 ; Jobri, near Dehra, 2600', Hope 1889, 1891 ; 
T. Garh. SOOC, Macki^aons 1879 ; Sahlra 7000', Tons Vy. 4000\ Gapble ; Gangei 
Vy. 4-5000^, seyeral Btations, Duthie 18^1-88 ; A'tmaifM, near Banna 5600', B. & W. ; 
2-5000', many places; ** 19-7-49, Hydroglossum,'' Herb. Hort. Sahax. ^ DaTidfon, 
Dnthie, Hope, Trotter, MacLeod. 

DI8TBIB.— ^«ta : N. Ind. (Him.) 9ikklm and Bhotin 9-7000'. 6. Ind.-^W.Mts. 
rare, Beddome. Ceylon. Java. Philippino*. China — Hongkong. Japan. N* 
Australia. 

Clarke sajs this plant differs very little, in his opinion, from L. flextummi^ 
and Beddome that it is probably only a form of Z. flexuomm. Why not vice 
versd ? I see marked differences, and do not see the probability suggested. 
The rhizome is distinctly creepin«r, though perhaps slowly, and branching ; 
I have not seen L, pinnatifidum with that habit. 

[ ANGI0PTER18 evecta, Hoffm. In the Saharanpnr Herbarium are 
two specimens of this, contributed by Dr. King, one of which is 
ticketed " Hindu Koh,'' and the other, from the Dalzel Herbarium, 
^' Lahore " ; but I think it best not to give this as a N.-W. Indian 
species. In the * Synopsis ' is noted, under Angiopteris^ PsUodocfm 
salici/oUa, Plesl., as " an entirely obscure plant, sui^;)08ed to have been 
gathered in Lahore, said to be like AngiopUriSj but without an 
involucre." I do not understand Beddome's entry — "Through- 
out the Indian region up to 7000' elevation." Clarke only 
says— " Round Bengal, alt. 0-7000', from Nep^l to Bhotan and 
Chittagong."] 
1. 0. lUSitanioum, L. ; Syn. FiL 445. 0. vulgatum, L., var. 
Aitddsoni, C. B. Clarke in * Review ' 686. 

AVGHAN. : Kurram Dist, **un the shingle plains, at an altitude of 6000' ; August^, 
Dr. J. E. T. Aitcshison, No. 454, 1880. 

Punjab : Raumlfindi^XkA Horroo Bridge 2400', Aitch. C. B., and in Herb. Hort. 
Sahar., 1882 ; Salt Kange^Tilla Mt, and Bhotas, Aitch. 1872-74, in Herb. Hort. 
Sahar. 

Mr. Clarke's description of his 0, vulgatum, var. Aitobisoni, is : — " Ehizome 
elongate, bearing annually i — 10 fronds in succession, 2—2^ in. 1. by | — | in, 
br., oblong, texture stout." 

Dist BIB.— Europe : Guernsey : shores of the Mediterranean ; S. France— Pan, 
JP. N. Frater, 

Mr. Clarke remarks : — " There is no other OpUsoglossum in the Herbarium " 
(Kew ?), " nor any picture much like this : the rhizome appeal's to bear a 
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BDOoesaion of frondfi in one aeason : these are 1 — 2 fully developed, 1 — 2 yonng 
ones emergent, and several withered laminse on the rhizome." The rhizome is 
elongated ^' upwards, not horizontally. As I find this plant agrees with 
the figures given in Britten's ' European Ferns ' for 0. lusitanicum, I plaoe 
it under that speoies provisionally, though I was at one time minded to 
make a new species of it — 0. AiUhisonu It appears to me quite unlike 0, 



«i 



Mr. Clarke remarks : — " A. Braun, in Seubei, Fl. Azorica 17, describes an 
0. polpphyllum ; but this has venose fronds, the whole plant only 1 — 2 in. high, 
and uomes from Teroeira, and is probably not near 0. AtiehiaomJ* A disoussion 
regarding 0. lusitanicum, L., and 0. folyphylltm^ A. Br., by H. C. Watson is to 
be found in " The Azores," by F. du Cane Godman, F.L.S., F.Z.S., &c., and in 
manuscript '* Notes on the plants contained in the collection made by M. Drouet 
in the Azores in 1857," sent to H. C. Watson by Robert 8huttleworth, Ph. D., 
of 17th July 1871, which Mr. Baker has shown me, I find as follows : — " 89. 
Although no Opbioglossum is in Drouet's collection, I have abundant speci- 
mens of the so-called 0, lusitanicum of the Azores. This has nothing really 
in common with the true 0, Iwdtanicum, I consider it a distinct species from 
O. vulgatum (under two of the forms of which Milde quotes jt) for it is appar- 
ently widely distributed— Silesia (Milde). I have it from Arabia and else- 
wbere ; wid I have received it, or a similar ppecies (which for the present, on 
account of an apparent midrib— false, probably — I have called 0, Baverchmi) 
from the neighbourhood of Brian9on (Hautes AJpes) in good specimens, but as 
being very rare." 

«. O. vulgatum, L. ; Syn. Fil. 446 ; C. R. 668 ; Bedd. H. B. 464. 

Punjab : Chamba i^^a^^— Eantli, 12 miles from DalhouBie 6500', McDo&ell 1882 ; 
Simla Reg.—B&ttn Mt. 8-9000', Dr. G. Watt 1886 (Blanford in List); Bagi (fiatta 
Mt. ? ) 9400', Bliss 1891-92. 

N.-W. P. : 2>. 2>. Dist — Jaunsar, Thadyar 7000', Rogers 3891, Bodyar 8000 
Gamble 1894, Eathi&n 7000', Gamble 1896; Mnssooree— * The ParV above 6000', 
Maokinnons 1885, Hope — seen July 1892^too late in the season — station shown 
to me by V. Mackinnon ; in the Dtin— Ealanga Hill, near Dehra, SOOO', Gamble 
1894. 

DI8TBIB.— iV. Amer, : Quebec and Ontario southward to Florida and California ; 
Kentucky, Tenessee, Texas and Arizona to Alaska. Europe : Lapland, British Isles 
and almost all other conntiies to Caucasia. Aiia : N. Ind. (Him*) 8ikkim 2-4 OOO', 
Anderson, Clarke, Levinge ; Bengal— Chutia Nagpur, on Para^ndth Mt. 2600', 
Olarke Nos. 88828 and 83826. Japan, Sandwich Islands, Australia, N. Zealand. 
Afr, : Azores, Abyssinia, Guinea Coast, Angola, St. Helena, Zambesi Land, Cape 
Colony, Mascaren Isles. 

I oannot make out the difference between 0. vulgatum^ L., and 0. rettcuiatum^ 
L., nnless it be that the net-work of veins is fine all over the frond in the latter 
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named species, and in the fonner fire only near the margins, the mefibes in ihe 
centre beiog long and narrow. Anyhow, I can see no difference betweoi 
the N.-W. Indian specimens and those I have gathered in Scotland, except 
that one of Gamble's plants from Jannsar and another of his from Ealanga 
Hill in the Ddn, both in my possession, have two fronds, one of them stenk. 
So also has a specimen collected by Dr. King, in the Teesta Valley, Sikkim, in 
1876. B.ddome, in Suppt. H. B., 1892, says he believes '' all the Himabyui 
specimens are referable to reticulafum ; I can see no difference in the venation.'' 
Why, then, does he favour 0, reUaiatum ? 

Genus 84. BOTRTCHIUM, Siff. 

1. B. lunarla, Sw. ; Syn. Fil. 447 ; 0. R. 587 ; Bedd. H. B. 469. 
AFOHi^N : Kurram Vy., Sheud Toi «* profuse ", 9-10,000', Aitch. 1879. 
Ei^SBMiR : West of Gulmarg, 9000', Aitch. 

Punjab ; Simla i2#^«'Hatta Mt. 8-9000', Kamalhori Mt. 9-10,000', Dr. G. Wat^ 
1885, fide Blanford. 

N.-W. P. : T, <?«rAtoaZ— Nag Tiba Mt. 9-10,000', W. Gollan 1881 ; Damda Vy. 
10-11,000', Dathie 1888; Kumaun abore Tola UfiO(f, S. k W. ; Garbyang 13,000V 
Datbie. Also— N.-W. India, Jameson, ^de Olarke in * Review.^ 

DiSTBiB.— iV. Amer, ; Greenland, Newfoundland, Canada, British Colombia ; 
TT, 8. : New York, Lake Superior, Colorado. 8, Amer, — Patagonia. Europt : IcelancU 
Arctic Bnssia, Livonia, Lithuania, and Caucasia ; British Isles ; Spain, Italy, Switier* 
land and Mediterranean Isles. Asia i W. Thibet, Falconer : Karakoran Bange^ 
13,500', Clarhe ; N. Ind. CHim.) Sikkim— Lachen 10-18,000', Hk. fil. Eamschatka, 
Japan. Australasia — S. Aastralia, Tasmania, N. Zealand. 

2. B. ternatum (Thunb.) Sw. ; Syn. Fil. 448 ; Bedd. H. B, 110. 

Punjab : C*flw&a— McDoneU ; Simla i?f^.— Simla, "a little below 7000','' Blan- 
ford ; Summer Hill, Collett, Chadwick FaHs 6000', Bliss, ^ The Waterfalls ,'* Blin ; 
Masbobra 76^000', Bliss, Watt. 

N.-W. P.: A 2). JW**.— Jaunsar, Bodyar, Mrs. Sladen 1880; Mussooree, 10-7-45, 
in Herb. Hort. Sahar., under B. dauoifolium ; < The Park ', 6B00', Macklnnons 1885 ; 
JTumavfi— Naini Tkl, Levioge : Jide Bedd. in Suppt. H. B., Bhim Tal, W. Ainslie, in 
Herb. Levinge. 

DisTKIB.— iV: Amer, : Nootka and Hudson's Bay Territory, Canada ; U. 8. : New 
England, westward to California, Washington, and southward to Florida. 8. Amer, : 
New Grenada. Europe : Lapland, Spain (Pyrenees)^ Hungary. Atia ; Siberia 
Eamschatka, Japan ; N. Ind. (Him.) Nepal, WalUeh No. 49, Sikkim— 'C2arit«y 
Levinge ; Centr. Ind- : Mt. Abu, Sir M, Grant JDuff. Anetralatia — Tasmania, 
N. Zealand. 

Indian speoimens of this fonn nsed always to be ticketed B. davc^(iiU%miy Wall. 
Bat I saw in Mr. Gamble's coUeotion a specimen (^ Mr. Clarke's, got in 
Assam in 1888, No. 45827, named B, damfdUum, which seined to me to be 
typical, and quite different from those others. Abont the same time Mr. Trott^ 
told me that Mr. Bliss thought the Simla fern was not daucifoUwn^ and on bear- 
ing that I also haa doubted chis, Mr. Bliss wrote-^^' I am very pleased to find 
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th|i».at laet^ some one besides myself has discovered tliat our Mashobra (Simb) 
BotryMum is not B. davdfoHum.** 

[ Beddprne, in his Handbook, gives B. dauc^oUum^ WhIL, as fonnd 
" tbronghout the Indian r^ion, up to 8000' elevation ; '* but the 
only specimen in the Kew Herbarium from the westward of Nep^ 
80 named is one marked Kumaun, R. BI. 49, " an mera mrietas, 
Wall. 48 ? " But No. 48 of Walliche's catalogue is B. Mttgmostm, 
WaU. 
The other habitats of BydamfdUum^ to which the specimens in the Eew 
Herbarium are referred, are Nepal, Winterbottom ; Sikkim ; Bhotia 
Griffith', Nilgiris, Beddome and Clarke; Anamalais,' Beddomi. 
Ceylon, Oardner. China— Yunnan, Henri/. Japan. Samoa.] 
McDoneirs specimen of tematum from Chamba is curious ; it has two sterile 
Mgments at the base,--the fertile branch starting 1^ in. up. A Mussooree speci- 
men I have from the Messrs. Mackinnon, shows the sterile and fertile branches on 
figments splitting from a common stipes at barely half an inch from the rooft 
stock, — the sterile one 7 in. I. by 7| in. broad, as mounted. The fertile branch has 
a-stipes lOJ in. L, ]| — ^ inch broad, as pressed ; frond over 6 in, 1. tripinnate. 
Mr. Ainslie's specimen from Eumauu, in the Levinge collection in Dublin, I 
noted as being very lax in habit : sterile branch I£| in. 1. from the point of 
separation : fertile branch 24 in. 1., much branching. In the same coUeotion 
I ;u)ted a remarkable specimen collected by Mr. Levinge m Darjiling, alt. 7160^, 
12^10-1881?, of which the fertile branch starts at 8 inches from the rhizome : 
the sterile spike (or the fnmd) then curves to the right (as mounted), and | in. 
higher up throws off to the left a fertile branch with a thick stipes, which 1^ 
inches higher splits into two fertile, branching, s^ments of equal length. I 
believe Professor L, M. Underwood says that what I call 5. ternaltm is B. 
oUtguum^ Muhl. 

8. B. Virginlamim, Sw. ; Syn. Fil. 448 ; 0. R. 588, including a. 
lamginoium, Wall. ; Bedd. H. B. 471, including B. lanuyinostm. Wall. 

Punjab: Hazdra DUt.—Ks^giu Vy. 8000*, Inayafc, collector from Hort. Sahar. 
Nj* S0888 CHerb. Number) ; Ckamla ^S^a^d— McDonell. 

N.-W. P. : r. Garh^ Datnnl 7000', Gamble 1898, No. 24848 ; Mur&li 8000', 
Oamble 1894, 34886 ; Dathie 1898. 

DISTBIB.— iV. Amer,i New BrunBwick to Florida, and westward to Arizona 
and the Pacifio Coast, Jid« Underwood. 8, Afner, Ecuador and Brazil,— /<2tf 
^ Synopsis \ £mrope : from Norway to Austria. Asia : N. Ind. (Him.) Bikkim— 
Bungbee, King 1878 ; marked "abnormal form.'' 

I give this species as new to India, because I have no disiinct recollection of 
King's Sikkim specimen, ncted above ; and, besides, that specimen has not been 
rwwrded. While I was at the Koyal Herbarium, Kew, in 1888 or 1889, aloag 
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with Mr. McDonell,! detected the Chamba spfecunen in his pofflesBicm ; and 
since then a few other specimens ha?e turned up. Instead of making this a 
variety of the common Indian fem, B. lanugmomm, Wall., I bow to authority, 
and give it as B. virpmmum, Sw., because the fertile segment of the frond 
separates just below the base of the sterile part, and the cutting is sharper than 
in, 5. lanuginontm, and the textare is not woolly. It is one of the rarest of 
I^diai^ i^ei^ns. 

Now, in finally revising this article, and having had the advantage of studying 
well authenticated specimens of the American plant, I am all the more satis- 
fied that it is quite distinct from Wallich's B. Jmvginmim ; but I am not so 
sure as I was that the above noted Indian specimens are the same as the 
American plant. More material is desirable. 

4. B lanuginosum, Wall Cat. 48. B. vkginianum, Sw., ^., B. lanugi- 
notum, Wall. Syn. Fil. 448 ; B. virginianum, Sw., C. E. 688 (B. Umuginosum, 
Wall., given as a synonym.) B. virginimum^ L. (under Omnnda\ par. 
B. lanuginosum, (sp.), Wall. Cat. 48, B«dd. H. B. 471. 

P^irjAB : Chamha State "UcDoneU, in List ; SiwUa i?<?^.— Simla : not^ 
nncommon, Hope, Blanford, Trotter, Bliss. 

N.-W. P. : D. 2>. /W«f., Mussooree, in various places, 46-7000', Dnthie, Mackin- 
nons, Hope, A. Campbell ; T. fi'flr*.— Jumna Vy. 6-7000', Dnlhie near Sainjnl, 
6000^, Gamble 1898 ; Kuma%n : Wallich ; Gajur Pass, Davidson ; Naini Tal 
6000', Hope 1861 ; Almora 5-5500', Madden, B, k W., 1848, Hope 1861 ; between 
Dandih&thand Kar^la 5-6000', Duthie 1884^ 6-8000 ,•* common ^, MacLeod 1893. 
DiSTBiB.— ^#<a : N. Ind. (Him.) Nepal, Wallich ; Sikkim and Bhotin common, 
Clarke; Assam— Kh4sia Dist., 4^000, very common, Clarlte ; Manipur 5500'. 
S. Ind.— at the higher elevations on the W. Mts. Ceylon— above Newera Blya, - 
China— Yunnan and Hupeh Henry ; Yunnan Hancock. 

The distinctions between B. virginianum and B. Imugmosum are thus stated 
by Beddome :— "In the typical American plant the fertile branch arises from 
the base of the sterile portion, and the latter is quite glabrous : in the Indian 
plant the fertile branch always springs from well above the base, and the 
sturile portion is more or lew hairy." These two distinotions being, with rare 
exceptions, coincident, are corroborative evidence of permanent and, I should 
say, specific differences. I see a few soft hairs on some specimens of B. virgim- 
anirniy but nothing amounting to wooliness. 

Clarke refers to Milde's monogram on Botrychium^ and to his Fil. Europe, 
191-209, in which that author divides the genus into two main sections, m, 
(1) Cells of ohe epidermis straight : (2) Cells of the epidermis flexuose ; secondary 
pinnae of the lowest pair of pinnae anadromous; and he (Clarke) says tiiat 
the second section contains B. virginianum (the American type plant 
only) ; the first section comprising, among other spades, B. lanuginoswn^ 
Wall, which Milde and Prautl both hold to be a good species, 
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one character being the catadromous secondary pinn» at base of a sterile 
B^ment. Clarke finds that all the Indian material he has seen seems one 
species, with straight epidermis cells ; bat he can make very little of the ana- 
cata-dromons distinction, Milde finds both sets of plants in the Himalaya, and 
reckons them very distinct species. After examining all the specimens of B. 
lanuginosum in Gamble's and my collections, I find that a decided majority is 
catadromous , but one specimen is anadromous on one side, and haft pinnules 
exactly opposite each other on the other side. I think with Clarke that this 
distinction may be disregarded, — the more so that it is not needed. 

B» Imuginosum varies very much in size, cuttmg, and habit. I have a 
specimen from a little below Naini Tdl with stipes 4 in. and frond 5 m. L by 
6 in. br., and another from the hiU north of Almora, grown in open pasture-^ 
mounted on two sheets, though minus the upper third— the lower pinnaa ^f 
which are 10—11 in. 1. by 0—9 in. br., as mounted. The next higher pair of 
pinna are 7} and 9 in. 1. by ^ in. br. The fertile spike is aboot 8 in. 1. with 
lowest pinnse ^ in. 1., tripinnate like the rest of the frond. A large frond, also 
from Kumaun, Davidson^ is much more compound, and may almost be said 
to be quinqueinmiate. I look upon the sterile part of the plant, taken 
together with the stipes, as the frond, and would not talk of it as a segment. 
It is a r^ularly pinnate frond, and the fertile spike is an extra branch or pinna, 
which does not interfere with the symmetry of the frond in other respects. I 
am confirmed in this view of the structure of the plant by finding in Gamble's 
collection a specimen from Ootacamund, in the Nilgiris, which, besides the 
usual fertile pinna (in this case as in all Mr. Gamble's Nilgiri specimens, taking 
off above the second lowest pair of the frond), has a small fertile pinnule 
on one of the lower pair of pinnae taking off above the lowest pair of 
secondary pinnae or pinnules. Another curious specimen in Gamble's collection 
from Mysore 5000', '* coll. W. A. Talbot," No. 8087, 1893, has two fronds 
springing together from the same root, about equal in size, and perfectly 
lM)nnaI, each with its fertile spike. My large specimen from near Almora has 
some son on the sterile pinnae, one cluster of six on the fourth pinna from the 
base, and several others here and there. I think a similar case was mentioned 
lately in the Journal of Botany with r^ard to another species of Botryohium. 
B. lanuginomm has a thick rhizome and thick, fleshy roots, and is a terres- 
trial fern ; bat, like various other plants of the Himalayan forests, it is some- 
times found growing in the clefts of branches of trees, sometimes high up. 
I have two specimens from Assam which are quite glabrous. 
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SNAKE-BITES AND POISONOUS FISHES. 

By p. W. Ba88Btt-Shitu, m.b.oj,, b.n. 
{lU-printedfrom Vol. XI, of the ENcroLOPiBDiA Medica.) 

From very early times there has been a common belief that certain people 
had a peculiar power of freely handling Tenomons snakes, and that a meaaiire 
of resistance to the poison was acquired. Some of these " snake meti ** are not 
only described in old records as being immnne to the poisori, but also as bi^nng 
a remarkable inflneuce over the snakus themselves ; it was popnlariy supposed 
that snake blood flowed in their veins. 

In present times it is well-known that some men exhibiting snakes in Indit 
frequently rub in small quantities of the venom on the back of one hand with 
the other, a small part being probably absorbed. In South Africa the Bot- 
tentots are said to eat the heads of poison snakes when kiUed. 

Serpents were very generally worshipped by ancient man ; their great beauty, 
grace of movement, and frightful power of causing rapid death by injectinf 
venom, or by crushing, appealed strongly to the superstitions of the pefople, 
who either associated them with death or wisdom. 

This serpent worship was almost universal, and is nowhere more prevalent 
than in India, where even in the present day the cobra is held in fety grett 
veneration, and it is never willingly killed by the Hindoos. In pre-Boddhiit 
times, that is, about 600 B.C.. the gods were represented with « canopy of 
five or seven cobras over them (Naja figufes), and in the old oave templei 
very beautiful relics still remain showing these. In Southern India a single 
cobra is frequently represented alone. It is also one of the symbols of Shivt 
now. 

In Egypt the old pspyrus records show that snakes were divided into two 
classes ; one, generally the cobra, being associated with divinity and sym- 
bolising wisdom ; the second representing the malign influences and death| 
depicted as the serpent " Apep," the emblem of darkness, and the enelny of 
«Ra"thesun. ? 

In China these beliefs take a more practical form, the concretionS| etc., of 
snakes finding a prominent place as therapeutic remedies. Traditioni ef the 
same kmd have been passed down from medisQval days to witches, ete.,«-fli^ 
" Machsih. " 

Many curious powers are attributed to snakes beyond the mesmeric influ- 
ence they exert over their victims before springing upon them. Th« s 
** krait " or species of Bungarus found in Scinde is called by the natives then 
** py&n '' or drinker. This snake is said to suck in a man's breath when he 
sleeps, the result being that he dies at sunrise, with a swolle!) f aoe, but no mark 
of a bite on him. No one will sleep on the ground for fear of the ** fj^" ^ 
this district The natives, however, admit that it can bite, but rarely d^es. 

Venomous snakes are divided into two main classes — (1) ColubriBS, 
(2) Viperine. 
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l*k« Colnbrine again into (1) Elapidie, or land snakes. 

(2) Hydrophid®, or sea snakea. 
The Klapidffi inclnde— 

(1) Naja, or Gobras found in India, China and N. Africa. 

(2) Ophiophagu4, or Hamadryads, f onnd in India and East Indies. 

(5) BungaruB, or " Krait," of India. 

(4) Hopheephalui^ or Tiger snakes, etc., found in Australia. 
<5) Pseudechis, or Black snake, found in Australia. 

(6) Acanthophis, or " Death adder," found in S. Africa and Australia. 

(7) Etapa, or " Coral snake,'' found in West Indies and Brazil. 

The ItydrophidiB include--(l) HydrophiSf (2) Enhydrina, i^) P^lanUi, 
(4) Platufuiy (5) A'tpywruM. 

The poisonous Yiperine snakes are divided into — 

(1) ViperidsB; or true vipers, 

(2) OrotalidsB, or pit vipers. 

The mest important of the former are — 

(1) Duhoiu, or "Tic-polonga>'' '' Russers viper," cf India and Ceyloiu 

(2) E6hi»^ or " Pursa,'* of Northern India. 
t3) Ofattu, or '* Horned viper," of Egypt. 
(4) Ptliai^ or ** Common adder,'* of Europe. 

Of the latter— 
•(1) Cr$taluif or " Rattlesnake/* of America. 

(2) Bothrop$. or *' Fer de Lance," of W. Indiea. 

(3) Halpt, of India. 

OEOORAf*EiGAl. DiSTRiBCTiON.>^Poiflonov8 suakes are found in all tropical 
«reas, except certain oceanic islands, and in most temperate ones, New Zea- 
^nd being a marked exception. 

Each region has, however, distinctive ofaaraoters. 

In Asia and Africa the cobras, iiamadryads, kraits, and true vipen are 
most abundant. 

In Amefioa the Cretalides. 

IxL Australia the pit vipers ure not at all represented. Erafft states that 
twenty-one innocilous and forty*-two venomoua snakes occur there, but of the 
latter only five are dangerous to man ^ these include Hoplocephahis, Pteudeehis^ 
«nd Aeanthophi&. 

Iq South Africa, chiefly the Acanthophis, or Death ndder. 

In the West Indies, Efap$ and Bothrops, 

The MorUtlHy from snake-bite in India is very high, being ev>en now put 
4own asabont 20,00() annually, «qual to abont 1 to 10,000 of the population. 

In Australia the deaths-rate proportionately is considerably less —probably, 
«s Martin states, dne to the people having a much better knowledge of what 
. to do. 

The most deadly i^nakes in Ind'a. according to Fayrer, Veing in order of 
severity of action— (1) Cobra, (2) Kraits, (3) Daboia, (4) Echia. 
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In Australia HoplocephaJus curtus, H. superbus, and Fgeud€chi$ are the 
worst. The sea snakes rarely attack man, though so common in Aostnha 
and waters of the Far East. 

Anatomical Oharactebs. — The " true vipers ** are distinguished by their 
trianguUr-shaped head and constricted neck ; the scales on the head are 
generally small, the loreals (scales between the nasal and anterior ocular) 
are almost always wanting. The pupil is vertical ; the fangs are tubular, 
large ; reserve teeth being present, but no others are found on the short 
maxillary bones ; the tail is rapidly attenuated. 

The '* pit vipers " have triangular heads, but with large scutfs on the top ; 
otherwise as m the true vipers, the poison fangs are very large, the maxillary 
bones are small and very movable, and the tail ends in a rattle or hard spine. 

The poisonous Colubrine have smaller heads of rejnlar shape ; the scutes 
on the top are generally well-marked and regular ; the *' loreals " are usually 
absent ; the maxillary bones are longer, less movable, and the fangs smaller 
than in the vipers, and they are grooved along the anterior border and not 
tubular. The pupil of the eye is generally round, and the tail gradually 
tapers to a points 

The Hydrophidct, or sea snakes, have small heads, with the nostrils on 
the upper surface. The anterior frontal scutes and loreals are absent, the 
pupils are round, the ventral shields are usually absent, and the taO is 
flattened from side to side, the tongue is short, and the poison fangs are 
small and grooved. 

The great distinction between non-venomous and poisonous snakes is that 
the fonner possess two complete rows of small ungrooved teeth on either 
Bide of the upper jaw, the otttec row, twenty to twenty-four in number, 
being attached to the maxillary bones, the inner to the palatine ; when they 
bite, they leave characteristic marks. 

In prisonous snakes the outer row is represented by one or more tubular 
or grooved fangs, firmly ankylosed to the maxillary bone, which is freely 
movable; this mobility allows the erection and depression of the fangs. The 
anterior is always the largest, the others, if present, being reserve teeth. 
^hen these snakes bite, they leave usually two punctures only. 

The Venom is secreted by a compound racemose gland, which Qunther 
describes as being homologous with the parotid glands of mammals, hafing 
large alveoli which act as receptacles for the fluid ; these glands are placed 
behind the orbit above the angle of the mouth ; they are invested with a 
dense fibrous sheath, being also covered by the masse ter muscles. The 
excretory duct passes forwards, opening into the base of the sheath of 
' mucous membrane covering the fang, being here bent at an acute angle, bo 
as to face the front border of the tooth, thus allowing the fluid to flow freely 
down the tube or groove as the case may be. When the snake opens its 
mouth to bite, the muscles act on the maxillary bones and erect the fangs ; 
as the jaw clo^s on the part bitten, the mastieter and pterygoids compiest 
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the poison glands so that the venom is forced down the dnct into the tooth 
and injected into the wonnd. The firmer the hold obtained, the greater the 
quantity of venom injected, and the greater the danger. 

Non-poisonous snakes also have rudiments of this gland, which secretes % 
poison not in sufficient quantities to be harmful, but sufficient to render them 
resistant to the toxic effects of other poisonous snakes when bitten. (Eraser.) 

In 1890 Prof. Fraser asserted that the serum of poisonous snakes 
posaefses antitoxic powers, and presumes, that this was acquired by the 
snake swallowing its own venom. Cunningham later disproved this, showing 
that the natural immunity of the snake is quite distinct from the artificial 
immunity, which is established in other animals as the result of continued 
cumulative treatment by cobra venom, and that it is uoconnected with any 
material of the nature of an antitoxin. He found that cobra serum had no 
antidotal effect on Dabois venom ; ho does not therefore believe that the 
immunity of snakes is due to the swallowing of their own venom. 

The fact, however, remains, that most reptiles and amphibians possess a 
high degree of resistance as a natural property, quite independent of any 
process of self-protection. One of Cunningham's Bnakes readily resisted an 
amount of cobra venom enough to kill one hundred fowls, yet its serum had 
no protective power ; its blood indeed was highly toxic for one week after, 
enough to rapidly kill a fowl when injected. 

The immunity of snakes to venom of other and the same species is not 
absolute though general, for I have seen a Dahoia rmselli in captivity attack 
a second in the same cage, which was found dead soon after. Also any one 
who has seen a fight between a hamadryad and a rat snake " Dhamin '' of 
equal or larger sire will remember the gradual poisoning of the latter, which 
nevertheless meanwhile infiicts much local injury on the less power TuUy 
toothed but successful adversary. A species of Bungarus or ** krait ** of 
Scinde will kill and swallow the very veno.nous " f ursa '* or Echig 
carinaia. Cunningham further believes that the degrees of susceptibility to 
seme extent; run parallel with the respiratory acquirements, the slow-breath- 
ing, hybe mating reptiles and lizards having the greatest resisting power. 
The mongoose is remarkably resistant to cobra poison, requiring from 10 to 
25 times as much venom per kilo as a rabbit to produce lethal effects* Elliot 
believes that the success of this animal fighting cobras depends on (1) ita 
great agility. (2) its habit of *' setting up ^ its fur, thus deluding the snake 
as to the vulnerable part. Its immunity is due to the habit it has of seizing 
the snake by the head, and often by so doing incising the gland with its 
•harp teeth, causing the venom to escape and be swallowed by the mongoose ; 
this would also reduce the possible amount to be injected down the fang. 
Then there is the inoculation of minute quantities of venom from repeated,. 
but ineffectual, scratch -bites. In these ways a partial immunity, which is 
hereditary, is established, becoming lost in time if the animals be removed 
to eonntries where cobras do not exist. 
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Other oreatores are slightly immune, as pigs and guinea-fowl ; the latter, 
according to Calmette, being to a slight degree protected by haying large air 
■acs. It has lately been shown by Calmette and others that the resisting 
power to venom becomes greater the larger the animal ; thus it takes a 
mnch smaller dose of venom proportionally, volume for volume, to kill a 
Tabbit than a dog, man being even more resisting. 

Venom is obtained pore from the different poisonous snakes by either 
making them discharge the fluid direct into a watch-glass, this being assisted 
out by gentle pressure applied to the poison glands, the snake being held 
in the hand with its head directed away from the operator as described by 
Calmette ; or the venom may bd obtained by causing the snake to bite at a 
watch-glass covered with gutta-percha, the fluid collecting on the under side. 
The venom should be taken from a fasting snake e rery two weeks or bo. 
From a good-sised cobra about 2*3 ejam, is the average quantity obtained by 
Calmette, after which be generally t^rtificially feeds the snake. 

The venom thus coUeoted has much the same appearance in all anakes— 
a limpid fluid of yellowish colour ; from the cobra it is a faint yellow, thai 
of the hamadryad being a golden yellow ; it has a slightly acid reaction and 
an average specific gravity of 10'50 ; a bitter taste is said to be present in 
the venom of the cobra, but not in that of the Daboia. When the venom is 
placed under the microscope, nothing should be seen except a few epithelial 
cells and perhaps some contaminating bacteria. When kept moist, it gra- 
dually becomes more acid and decomposes, forming a coagulum, the fluid 
remaining poisonous. 

Yenom, when dried at a moderate temperature, 20° C., forms reddinh- 
yellow or brownish-yellow crystalline scales, or it becomes agglutinated into 
little masses like gum-arabio. When thus dried and kept in the dark, it 
retains its toxic powers indefinitely. The dried residue equals in weight 
about 20-30 per cent, that of the moist venom. If the venom be heated at 
puce after collecting to a temperature of 100° 0., its toxic effect becomes 
impaired, and also if it be exposed to light. 

The poisonous properties of all venom$ depend upon the presence of at 
least two distinct toxic proteids. These prott-ids are similar to other alba- 
moses produced fiom albumens, which may have been obtained by 

(1) Boiling under high pressure. 

(2) Gastric and pancreatic digestion through the agency of a ferment, 
(a) The direct vital activity of cells. 

(4) By certain micro-organisms, as Bacillta dipktherix, B, tuberculo$i$, tmd 
B.anthracis; by means of a ferment in the case of diphtheria, but by the 
direct action of the other two. 

The proteids of venom are elaborated by a process of dehydration of albu- 
men, without the action of any ferment by the epithelial cells of the poison 
glands, the ultimate product stopping short at the albumenose stage, ae# 
proceeding to the production of peptones as occuih in all the brfhremnn- 
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tiooed, except the toxin prodaoed by diphtheria. (Sidney Martin.) In all 
oasei, however, these albumoses, though differing greatly in intensity of 
action, yet when gaining access to the blood produce certain toxic effects ; 
hence the antitoxic principle which now underlies the treatment of snake- 
bite, etc. The poisonous properties of peptone are becoming much mor» 
recognized throbgh the work of Prof. Wright and others ; it is an important 
fact to deal with in the preparation of antitoxic and prophylactic serums. 

It has been shown by Martin and Gavan Smith that when drie^ venom 
is heated, it separates out into an albumen coagulated by beat, TO'^-dO^ C, 
and a filtrate non-coagulable at any temperature, its action being, however, 
destroyed by boDing. 

It has been further shown by Calmette that the albumen thus coagulated 
out has little toxic power, but that the filtrate, when dialysed out in a 
current of sterile water for twenty- four hours, gives a solution which, on 
being dried in vacuo, forms a brownish amorphous powder forty times more 
toxic than ordinary venom. 

The amount of the coagulable and non-coagulable proteids varies in amount 
and proportion in different classes of snakes ; thus in the Colubrine there ia 
a large amount of non-coagulitble poison, in the Yiperine there is a very con- 
siderable quantity of the coagulable ; on this difference depends to a larg« 
extent the variation of the symptoms produced by individual snakes. This 
is nevertheless only one of degree, as the toxic efects of the non-eoagtUable 
poison are very much tJie same in all, acting principally on the nerve centres, 
producing death by paralysing the respiratory centre in the medulla. The 
coagulable proteid acts chiefly on the blood-vessels and heart, being a 
powerful local irritant. 

Cobra poison, which, as before stated, is rich in the non-coagulable pro- 
teid, kills by producing asphyxia, the heart beating after respiration has 
stopped ; hence the use of artificial respiration in the treatment. 

Rattlesnake venom is rich in the coagulable proteid, producing disastrous 
effects on the blood-vessels and heart. 

Australian snakes show a good deal of both, and have an intermediate 
action. 

Sir Joseph Fayrer found that cobra venom killed without destroying the 
coagulability of the blood, whilst Daboia (viper) poison caused complete and 
permanent fluidity, the blood of the animals so killed being excessively toxic. 

Cobra poison produces little change in the pupil, Daboia widely dilates ; 
salivation is a constant symptom of the former, rare in the latter. 

When experimenting with venoms, Calmette and others at Lille use only 
the non-coagulable proteid, by which means they get rid of the intense local 
reaction of the second proteid, and as the cMrf toxic properties are in the 
former, the physiological effects of the venom are better thus watched. He 
also at once mixes up the venoms of all his snakes, from the sum total of 
which he obtains his dried toxin for experimental purposes. 
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It has bean found that the non-coagnlable filtrate of all yenomons tnake*, 
whether Viperine or Colubrine, baa, when injected, the same characters and 
giTes rise to the same symptoms. 

The rapidity of the onset and the seyerity of the case depends on whether 
the virus is injected direct into a vein or into the subcutaneous tissue. It is 
rarely absorbed by healthy mucous membranes, but Fayrer irt strongly adverse 
to the practice of sucking cobra bites. Also recently ejected Tonom acts as a 
powerful local irritant when applied to the conjunctiva, and may be absorbed. 

The question of absorption and the neutralisation of venom by the various 
secretions of the body is of great interest, having been specially studied by 
Prof. Fraser and Capt. Elliot, I.M.S. 

Martin states that gastrio digestion does not affect cobra or Pseudechis 
venom. Mitchell says it does that of the rsttlesnake. Fraser found that 
•nake venom introduced by the mouth was not followed by any bad results. 
Thii was either due to non-absorption, or the chemical changes produced there 
by the gastric secretions. The latter was disproved by finding that after 
removal it still retained poisonous properties when injected into the blood. 
He next found that by mixing bile with the venom it was rendered innocuous. 

Elliot has since, bj experiments on dogs, proved that after diverting the 
bile completely, venom given by the month was still innocuous, but that if 
introduced into the small gut, it was rapidly absorbed through an unbroken 
epithelial surface, causing death. Be concludes 

(1) That oobra poison can be absorbed through the mucous membrane of 
the small gut, though not so readily as when injected in the subcutaneous 
tissues. 

(2) That some change is induced in the swallowed cobra venom before it 
reaches a rapidly absorbing surface. 

(3) That though bile is pon erf ully antidotal, as proved by Fraser, yet 
it is not the only protective agent. 

(4) That tripsin is very powerful in reducing the lethal properties of cobra 
venom. Martin states that all venoms are destroyed by pancreatic digestion. 

The result of all venoms is at first to produce a r^id fall in the blood 
pre^sure^ during which the animal may die ; if not, the blood pressure again 
rises, going above normal, as occurs after the injection of toxic peptones. 
In cobra poisoning the blood pressure may remain high until the time of 
death, even during the asphyxial period ; if artificial respiration is then 
efficiently carried out, convulsions are prevented and life may be saved. 

Lauder Brunton and Fayrer concluded that, besides paralysing the reflex 
activity of the cord, the poison acts on the nerve endings in the muscles 
like ** curare. '* In the poisoning by vipers and Australian snakes, the 
dyspnoea and fall of the blood pressure occur together ; but though prcr- 
ducing the same paralysis of the reflexes of the cord, they do not especially 
select the respiratory centre. In these eases, therefore, artificial respiration 
is usually of little avail. 
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The action of venom on the blood has been shown by Martin and 
Halford to cause a rapid destruction of the red corpuscles, the leucocytes 
beicg relatively increased in numbers, these very quickly degenerating, their 
Tital activity being destroyed. Martin placed two small pieces of sponge 
antiseptically in the abdontinal wall of a gninea»pig, one haying been soaked 
in a neutral saline solution containing 1 per cent, of venom, the other in the 
solution free from venom ; oedema occurred around the sponge containing 
the veoom. After five hours the animal was killed. Both sponges were 
withdrawn, hardened, and sections made from them. In the first, healthy 
leucocytes were only found at the periphery, broken down ones filling the in- 
terior ; in the second^ the whole was permeated with healthy phagocytes. 

Calmette, from his experiments, finds that the venom does not act directly 
on the nerve^cells of the brain, but on the leucocytes, and that it is carried 
by them to the buIbo-meduUary centre. 

The rapidity with which venom acts depends on 

(1) The quantity injected. 

(2) The rapidity of absorption. 

(3) The condition of the snake at the time of the bite. 

(4) The susceptibility of the animal ; the personal factor, as pointed out 
by Elliot, being very important. 

A minimum lethal dose always takes • considerable time to produce ite 
results, and, as the amount injected is generally small, there is frequently 
time to apply remedial measures. 

Calmette gives the toxicity of venomv acoording to their virulence, based 
on the number of grammes of an animal killed by one gramme of poison, as 

Cobra, 4,000,000. 

Hoplocephalus, 3,450,000 (4,000,000 Mftrtin). 

Pseudechis, 800,000(2,000,000 „ ). 

Common Viper, 280,000. 

Sir J. Fayrer believes that a full dose of venom from a cobra, hamadryad, 
krait, or Daboia is necessarily fatal. It is only in eases where an amount 
Httle above the minimum lethal dose baa been injected that remedial 
measures are of any use. 

The ^ecU of Beat and Chemical Agents, — A temperature of 100° C., if 
prolonged, will modify or destroy any snake venom, even after the removal 
of the coagulable proteid. 

A 10 per cent. sol. of caustic potash or soda^ after being in contact five or 
ten minutes, diminishes the poisonous properties of the virns. 

A 1 per cent. sol. of pot. permang. destroys one part of venom when in 
contact, but its action is unreliable. 

Hypochlorite of lime, 1 in 60 of water freshly made up, destroys the^ 
venoms completely, as also does 1 per cent, of chloride of gold. The latter 
two are the only ones recommended by Calmette, and are generally accepted 
now as being the best. 
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' Symptoms.— These are yery Taried according to the character of the snake 
and the amount of venom introduced, but depending greatly upon thd. 
presence or absence of the coagolable proteid. 

Cobra, — ^Ifthe amount injected be very large^ death may follow very 
rapidly as if from shock— due to paralysis of the cardiac gangUa. When 
introduced in smaller quantity, and slowly absorbed, it produces some local 
redness and osdema, with progressiye weakness and general paralysis, but 
showing a great preference for certain centres, particularly those governing 
the tonguo, lips, and larynx, causing inability to swallow and profuse 
salivation ; respiration is rapidly extinguished with or without convulsions^ 
and finally the heart stopt, the pupil is contracted but reacts to light, the 
urine ie never albuminous. If the symptoms pass off, complete recovery is 
rapid. When the poison is injected in a maximum lethal dose, stimulation 
of the centre produces violent convulsions, especially respiratory spasms, 
followed by general paralysis and rapid death. 

European Viper, — Very quickly after the bite there will be local pain and 
swelling of the part, with general prostration, feeble pulse, perhaps passing 
into a condition of senii^ooma or delirium, with slight convulsions. Recovery 
is generally rapid, though local suppurations not infrequently follow. 

Daboia and Indian Vipen, — In these there is marked local inflammation 
at the seat of the bite, with swelling of the limb, great pain and h»morrh»ges. 
Violent convulsions soon set in, but not necessarily followed by general 
paralysis and death. The paralysis does not especially select out the 
respiratory organs as in the case of cobra poisoning. The breathing has 
a peculiar irregular character, being at first quickened, then slowed. H romor- 
rhages from the mucous membrane are common, hsBmaturia and albumi-' 
nuria being almost always present. The pupils are generally dilated and 
insensitive to light. 

RaUUsnahe. — The symptoms following the bite of one of these snakes are 
much like those produced after a bite from the Indian vipers, except tbat 
the local symptoms are more marked, general symptoms of blood poisoning 
being after a short time evident. Recovery from an almost hopeless condition 
is sometimes extraordinarily rapid. 

Australian Snakes.^ln these, according to Martin, local pain and swelling 
of the part bitten is not generally severe. The constitutional symptoms 
come on from a quarter to half an hour after the bite, with faintness, 
drowsiness, and prostration, the pulse gets thready, respiration becomes 
slow, hsemorrbages and albuminuria are generally present, the comatose 
very condition gets deeper and deeper, respiration stopping, then the 
heart. 

Sea Snakee, — Although all these are poisonous, they rarely attack man. 
I have seen scores taken by careless sailors on the north-west coast of 
Australia, etc., without any bad resul'.s. Several instances of fatal bites have 
been recorded, one having caused death in Ij hour. 
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Tb0 moftt fatal pieriod after all bited. appears to b^ between twa and three 
konsB ; more than 25 per eent-die between one and three hours. 

Treatment. — ^When a person has been bitten bj any snake supposed to 
/be venomous, the first i^d yery important measure is to prevent the entrance 
of the virus into the general circulation. As the part bitten is generally 
ene of the evtremities^ this may often be done by applying a tight ligature 
at once between the part bitten and the trunk ; the second point is to re* 
move or counteract the virus as soon as possible, suck the wound to extract 
the p<^son,out the part out or cauterise freely, then wash the wound well 
with hypochlorite ot limes»800 parts of chlorine to one of lime> or inject 
8*10 em. of the same in the track of the bite ; this destroys the venom in 
$itu, neutralising that not yet absorbed, or a solution of chloride of gold 
would aet equally as well. 

Inject 10 to 20 c.c. of antiveniue if obtainable into the subcutaDeous tissue 
of the flhnk, or if general infection is marked give it intrayenoasly ; after 
this has been done the ligature may be removed. One should also promote 
wan&th, stimulate the circulation, and carry on artificial respiration if neces'^ 
sary. If no antivenine is to be had, give stimulants freely. 

Half the number of fatal cases are stated to die from fear, not having the 
heart at the time to apply any remedial measures (Krefft). 

Serum Therapy. 

The analogy between certain toxins produced by pathogenic micro- 
organisms, as diphtheria, tetanus, etc., and the products of snake venom, 
together with the effects that they produce on most mammals, led to the belief 
ihat some antitoxin might be prepared for the latter, which would give 
.protection against the virus. In spito of the opinion of Bir J. Fayrer and 
others that any idea of finding a physiological antidote was Utopian, it has ta 
a great extent been actually accomplished: the preparation and dispersion 
^f a. most valuable antitoxin is now being carried on in large quantities by 
^ofessor Calmette of Lille and his assistants. There is also to be a special 
labaratory,,under the care of Major Semple, to supply this antivenine on 
the spot for the use of India ..^ 

EUlory, — Sewall in 1886 experimented on pigeons. By very gradual and 
jrepeated injections of rattlesnake poison, he produced in them very marked 
j:es|sting powers to that poison. 

^ Cunningham, by experiments at Calcutta, found that though a fowl may be 
immunised against cobra bite by repeated injections of the virus, yet that it 
•was not then protected from Daboia poison and vicB versa^ in contradistinction 
to tbe statements of Calmette and Fraser, that an animal immunised to cobia 
poison was also immune from mil other snake venoms— a doctrine quite con- 
:trary to Bebring's law, ** that the action of an immunising serum is specific^" 
, PbiMtrixi Bertrand, and Calmette advanced knowledge a step further. 
Experimenting wfith rabbits and the venom of vipers, cobras, etc., they found 
that not 9nly were they able to immunise the animal itself, but they also 
^ Thia laboratory is now in active existence. 
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found that the serum of these inimals had distinei antitoxk powen if 
administered within an honr of the injection of the Tanom, cawing what 
would hare been a lethal dose to hi less so or non-effeotive. 

Professor Fraser in 1895 administered large doses of cobra venom into 
the stomach of a cat, producing no poisonons effects on it ; but the cat was 
found to be immune to the poiion when given hypodermically, and that its 
blood Berum had antitoxic properties. He also found that its kittens 
acquired protection through th^ milk supplied by the mother. 

Snake men are believed to acquire a certain amount of immunity by the 
repeated inunctions of sm^U doses of venom on the hand, or, in Africa, by 
mating the head of the snake — at least that is a common opinion held in 
South Africa. Oaptain Elliot, I.M.S., from his recent observation* in India 
brings forward evidence to favour the following conclusions : — 

(1) That " snake men" in India, as a rule, have no knowledge of acquiring 
Eny immunity, but trust to their own intimate familiarity with the habits of 
the snakes, or to the previous mutilation of them, by removing their fangs, 
or sometimes by pro^Offing an internal fistula from the poison gland into 
the mouth. 

(2) That a /no do practice swallowing venom or the inunction of venom 
into the limbs. 

(3) That they ^confine their work entirely to the cobra, the Daboia being 
very irritable, unceHiln, and not at all amenable to their charming. 

Calmette has shown that the antitoxic properties present in the serum 
of animals immunised against venom are not due to the direct action of the 
antitoxin on the virus, but that it is exerted through the tissue elements of 
the animal. He next proved that by mixing the venoms of various snakes, 
includiog Naja Daboia and Hoplocephalus, etc., and removing the coagu- 
lable irritative proteid, using only the active toxin of the dialised non* 
coagulable form, he was able to produce an antitoxic serum (from horses) 
which immunised animals and man from lethal doses of any venom, although 
each snake venom has p^r %e well-marked toxic peculiarities producing 
several and various local phenomena. 

In 1898 Major Semple, EJL^f.G., Captain Lyons, I.M^S., and Staff-Surgeon 
Andrews, B.N., under the supervision of Professor Calmette by a Very com- 
plete set of experiments demonstrated that an ti venomous serum could be 
pi-epared from horses which had a very high antitoxic power ; that its preser- 
vative action shows itself almost instantaneously when injected intr»V0ilousl/, 
but if injected subcutaneously, only after a period of one to ijhno booit; 
that under certain conditions it acts as a vaccine. They also proTf d Miet 
the duration of immunity so produced is short ; the greater the qofntilj of 
serum injected, the longer this immunity remains. Its principel ehtrfctoriatie 
was its rapidity of action and its efficacy against all venoms wk^th^r from 
Colubrine or Yiperinc snakes. They found that this tiTtivetUM it easily 
kept, as it does not lose its protective properties when heated to 140^ F. 
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This antitoziQ aerum is prepared in the following manner. Injections 
oyer the shoulder were given to healthy horses subcntaneonsly of a solation 
of dialysed venom in increasing doses for a period extending over months, 
generally sixteen, each injection usually producing severe local reaction and 
ftbsoesses* When the horse is sufficiently immunised, he ia bled from the 
jugular, the blood is kept in a dark room for twenty-four hours, after 
whioh the serum is syphoned off, divided up into 10 o.c. bottles ; these are 
sterilised at a temperature of 10^ 0. on three successive days, the bottles 
^ being kept in a dark room, as is necessary with all other antitoxic seroms. 

The serum is useless lor therapeutic purposes unlew it is able to prevent 
<leath in a rabbit when given intravenously in a dose of 1*5 c.c. 

It was found that the antivenine, like the ^oxin of the venom, is mainly 
carried by the leucocytes and not by the serum, for if the effusion from the 
peritoneal cavity of a vaccinated rabbit in which peritonitis has been excited 
be centrifugalised, the leucocytes which are deposited are found to possess a 
high antitoxic power, while the plasma has but little. 

If the antitoxic serum be heated above 68* C, it becomes coagulated and is 
useless. 

The practical results of the late investigations may be thus briefly stated :•— 

(1) That the injection of a sufficient dose of antivenomous serum (10 to 
20 c.c.) prevents the toxic action of a lethal dose of venom* given later, as 
would occur frequently when a ligature was applied above the bitten part at 
once, the venom having been kept out of the general circulation until after 
the patient had been injected with the serum. 

(2) That the injection of a sufficient dose of the semm ^Maxrents intoxi- 
cation by a lethal dose of venom given subcutaneously hfifore, provided too 
long an interval has not occurred, which would include those cases where a 
ligature was not employed, or had been imperfectly applied, so that the 
poison had gained access to the general circulation. 

(3) That as the resistance of man to the toxic action of the venom is 
greater as compared with the smaller animals, a much smaller dose pro- 
portionally of the serum is necessary to counteract the toxin. 

(4) That if the venom has been injected directly into a vein, the result 
IS always fatal, unless the serum be injected intravenously before or at the 
same time. 

(5) That the serum should be at hand in all districts where snake-bites 
are common, and that the inhabitants should be instructed in the advantages 
derived from its use ; particularly as the amount of venom usually injected 
by' the snake is little above the minimum lethal dose, an interval of one to 
three hours being in most cases allowable between the time of the bite and 
the injection of the serum. 

(6) That when toxic symptoms are already present, the acruui should be 
at once injected Mtratenoiisly. 
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(7) That none of the ordinary precautions ehonld be omitted ^fw%n when 
the sernm is available. 
• The following two eases show the efficiency of the semm treatment :-^ 

One reported by Keatinge and Ruffler was that of a girl in Egypt bitten 
in the forearm by a snake belioTed to be a cobra ; she became nnconaeiens 
almost at once, and when seen was cold and ooHapsed with imperceptiUs 
poise ; 20 c.c. of antivenine were injected under the skin of the abdomen 
•and three hours after 10 c.c. more i from l^t time she gradually reooTered. 
The second case is recorded by Bennie. A boy aged eloTen in India was 
bitten on the right foot by a krai^ In three minntes 8 c.c. of aerora was 
injected into the subcutaneous tissue of tiie abdomen, hypodermic injectioBs 
of pot. permang. being used locally. The boy made a good recoyery. 
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PoieONOifB Fish, Diseases and Injuries at^ibutable to thi^. 

The subject of poisoning by fish is one on which there is very little 
recent informatioi^ of any reliable character. Many ill-effects in different 
^arts are frequently pat down to the ingestion or even handling of them. It, 
may be stated, however, with certainty that these are mor» e tHM e a ia 
tropical than in temperate regions, no doubt du* to the much more rapid 
decomposition of the fish in the pretence of heat and moisturef and perhaps 
to the fact that as all animal life is more abundant in warm climates, so 
the increased competition in the struggle for existence has caused many 
fish to have developed peculiar organs having protective and poisonous 
qualities. The noxious characters, as far as man is concerned, may be 
liivided into— 

(1) Toxic effects produced by the poison contained in the fish itself when 
fresh. 

(2) Toxic effects produced by the ingestion of fish undergoing putrefaction 
^ither before being swallowed, or under certain conditions after it has been 
& longer or shorter period in the intestinal canal. 

(3) The introduction into the body of specific pathogenic micro-oiganisms 
through the agency of the fish. 

(4) Cu,taneous wounds produced by the special armament of certain fish. 

(5) Diseases or growths' produced by parasites of which the fish is the 
definite or temporary host. In the constant investigation of fish markets for 
soological purposes, particularly in the Indo-tropical and Chinese regions, I 
have been much impressed by the large number of apparently dangerous- 
looking fish that are habitually sold, and the advanced stages of decomposition 
which some of them frequently present, yet they seem to be used for food by 
the poorer classes habitually. 

There used to be an old rule in the Navy that scaled fish were wholesome 
and that fish without scales were not. This, however, is certainly not 
altogether correct, as many with large scales, as Sphyrana, Pagellus, etc., are 
at times markedly poisonous ; others without scales, as the fresh-water 
Siluroids, are esteemed as excellent food. 

As. a master of fact, poisoning directly due to the consumption of fish ia 
very rare in the naval service, and also among well-to-do Europeans in 
tropical regions. 

The toxic properties inherent in fish, as Dr. Qiinther pointed out, may 
depend on various conditions ; some are only poisonous at certain stages of 
growth, others only at special seasons, as at the breeding time ; again, others 
are apparently dangerous after they have been feeding on poisonous foods ; 
Uiua most of those beautifully-coloured fish belonging to the families 
Sqitamipinnes and Labridctf which frequent coral reefs and browse on the 
polyps of the yoqng growing loadrepores, etc., are generally considered to 
be dangerous ; nevertheless, if these be properly cleaned before cooking, most 
may be taken with impunity. French medical ofiBcers have pointed out that 
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many &h at other times wholesome beoomo poisonous in the breeding 
season, and every oni^ knows that a spent tront or salmon is very liable to 
give rise to gastric disturbance if eaten« 

The symptoms of poisoning due to fish fall into two distinct groups : 
K) tme gastro-enteritis with colic and high fever, probably dne to a haeterial 
tf^eetion ; (2) nerve symptoms, often commencing some time after the 
^gestion of the food, attended by constipation, and varions forms of 
paralysis, etc., probably due to inUmcatiomfrom ih6 alkaloid nibitaneei produced 
during decomposition. 

The following fish are credited with producing poisonous symptoms when 
taken fresh : — 

(1) PcigeUui erykhrinug, a " sea bream ** common in Indo-Pacific waters, 
quoted as nearly causing the death of Quiros, the Spanish navigator, and 
also described as poisonous in Cook's Voyage$. 

Lethrinus mambo in the South Pacific is said to be poisonous when full grown 
but harmless when young. 

Many of the Sqitamipinnes or Coral fish, as before stated, acquire poisonous 
properties from their food. These fish are generally gorgeously coloured, 
and are like butterflies in the aqueous gardens which they frequent. 

Sphyrana^ or " Barracudas. '' Their flesh is as a rule eaten with impunity, 
but two species in the West Indies are known to occasionally produce intense 
symptoms of poisoning— gastro-intestinal irritation with pain, vomiting, and 
diarrhcaa, etc., followed by marked prostrations and, in a few cases, deat|i 
from syncope. If the fish is unwholesome, Poe states that the teeth become 
blackened at the base, and natives say that if a silver coin placed on the flesh 
becomes black, the fish is unfit for food. 

Some of the mackerels frequently cause gastric irritation ; several species of 
TT^ynftti* or tunny are stated by Gfinther to be poisonous at times— being red- 
blooded fish, they are liable to rapid decomposition. The Carangida, hone 
mackerel or yellow-tails, have a very bad name at the Cape o^ Qood Hope as 
being poisonous, especially when they are old, C.falax being the most dreaded^ 
Almost every variety of this genus may be seen in the market at Aden for self. 
After eating poisonous Bouito, Tunny, and Horse Mackerel, the symptoms aro 
those of mild gastric enteritis, with urticaria, giddiness, headache, vomitinf ,9nd 
diarrhoea, which may assume a choleraic form, ending in collapse and de«tii. 

Fish of the herring family are undoubtedly very frequently eztminely 
poisonous. Gather gives the following list i — 

Clupea thrysta, the sardine dor^ of the W. Indies, often causes % n^pidly 
fatal issue. There is a saying that '' if you begin at the head yov never 
finish the tail. '* The symptoms are pain, prostration, convuM(H»> and 
onconsciousness followed by death, sometimes in a quarter of an iM^ur, but 
generally in from two to three hoars. 

C. longiceps, C. perforata, C. venenosaj the three latter from the Indian 
Qc^an, are all known to have caused intense purging and collapse. 
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C humiraUi of the W. Indies is stated by Day to have caused de^tb in a 
fewuinnies^ 

The marine '* cat fish " or Siluroida are as a rule too loathsome to ever 
'be mnch osed for food. They are inyariably rejected^ if canght, on board 
«hip»bnt are, howeyer, constantly seen for sale in the native markets. 
If ost of the species of BalUiei (file fish), Tetrodon (globe fish), and Diod^ 
(porenpine fish) are rejected as being poisonous ; they are foul feedets, or 
live on ooral and other xoophites. Two cases are recorded bj Sir John 
Bichardson of acute poisoning from eating portions of the liver of » 
Tetrodon. One man ten minutes after eating it became very ill, nrfih flushed 
face, swollen lips, signs of intense gastMP^testinal poisonfng; followed bj 
paralysis, laboured breathing, nftmoBin, and death, in ssventeen minutes. 
The second man died in twenty minutes. The whole fish was not more than 
eight inches long. Many of the small kind* are constantly seen for sale in 
the Bombay market and elsewhere, those from brackish and fresh F»i«r being 
more wholesome than the marine varieties, Macoy states that in Australia 
nearly all cases of fish poisoning are due to eating Arripi$ truitaeeat$8^ one of the 
sea perch. This may be sometimes due to decomposition, but fresh fish also 
produce unpleasant results in some people, the symptoms being flushing of the 
skin, particularly of the face, headache, vomiting, and a transient eruption, 
^nerally followed by rapid recovery, but a few deaths have been noted» 

Muratna punctata, one of the '' sea eels, " is stated by BusselL to be 
poisonous if eaten. Mosso states that the fresh blood of eels possesses 
highly poisonous properties, due to the presence of iohthyotoxin, like the 
toxalbumens of vipers. 

Mussels or other shell-fish, though quite fresh, will sometimes produce 
severe symptoms — ^nausea, vomiting, diarrho&a, syncope, numbness of the 
limbs, and eruptions on the sktn, with occasionally swelling of the tongue 
•and mucous membrane of the throat. Those taken from the open sea are 
generally quite wholesome, the poisonous properties being derived from the 
foul water from which they have been gathered. 

' (2) Patrrfaction of Fish, — This is the most ci>mmon cause producing 
. poisonous symptoms^ 

It is generally due to the action of micro-organisms breaking up the proteid 
substances present into a number of chemical bodies, some of which are 
harmlessi others being very toxic. 

The proteids are first split up into albumenoses, and then finally into the 
animal alkaloids known as " Ptomains " ; these latter were first studied in 
detail by Selmi, and since then by Breiger, Van £rmengen, Sydney Martin, 
and others. 

From decomposing fish Breiger isolated the following substances : Trtme- 
ihylamins, Dimethylamine, Methylamine, Neuridine, Cadaverine, and P%Urt9cin» ; 
some, as cadaverine and putresciue, are but slightly toxic, othera are 
extremely so, rapidly causing death. 
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' Alt ^ Ftoaam '* poisons are ohartoterised by ^e eombinatioii of marked 
nerTons symptoms, with gastro-intestinal irritation^ and a tsndenoy to comt, 
in which tho patient may die. There is also almost always a more- or 
less prolonged period between the ingestion of the food and the onset of 
the symptoms, '* the inonbation period '' ; when this is present, the oanie of 
•the poi^ning, aocording to Van Ermengen, is dne to the presence of a 
special organism, BadZ/tM botuUnu$, this condition being known as Botn- 
iism« David describes an interesting instance of poisoning by red hernngs. 
H'hero were fire cases, all in one family. Gastric symptoms and obstinate 
ieonitipatioB nommencing some days after taking the food, ooonrred in all, 
followed hy local paralysis of parts, donble vision, and diminished reflezei. 
In two the dysphagia was so complete that feeding by a tube had to be 
resorted to^ The paraplegic symptoms lasted for months, bnt all IfaiaDy 
reooyered. 

: Breiger isolated an alkaloid named MytelotocBin, which is not destroyed 
.by cooking, from the liver of mussels taken from foul water ; this prodaoes 
acnte symptoms like those of " cnrare" poisoning, affecting the motor nerves, 
being quite distinct from those toxins which induce the gastro-intestinal 
(irritation symptoms. 

The treatment of all oases of Ftomain poisoning is to clear the stomach 
and intestines of the irritating substances as soon as possible, to give stimu- 
iantawith discretion to counteract the cardiac depression, and where there 
(is profuse diarrhooa and much pain opiates will be required ; for the subse- 
quent paralysis, massage and nerve tonics. ** Tinned fish " are very liable 
quickly to undergo putrefactive changes, especially in hot climates ; if then 
eaten, they produce severe symptoms, diarrhoea, vomiting, and collapse in a 
-few hours, which may last for days or prove fatal. 

• In tropical climates, where the intestini is so ready under slight prevo- 
-eaticsi to increased secretion, congestion, or ulceration, one eannot be too 
careful in the scrutiny of all tinned fish to be used for food f it is from these 
that on board ship fish poisoning most commonly arises. 
: (3) The eimteyamee of specific pathogMU microrerffommi to inmn,^^ Bmans it 
oysters, mussels, etc., unquestionably takes place, perhaps more oftea than 
. is generally believed. 

' The spread of typhoid has been distinctly traced to ii^ected sheQ-ish, 
and reported accordingly by many medical officers ot health and others. It 
' is not uncommon in certain well-known localities to find oyster beds on the 
1 foreshore, immediately below the outfall of a sewer, and I have had it eiaUd 
. to SM by a '* grower " that in, thene positions the oysters are fatter and better 
in quality than those from more open situations. 

Bacteriological examinations have been made demonstrating the presence 
of B. eHUritidie and B, coUeommunie, etc. 

Legislative measures for removing this evil haxre been ovar and over again 
brought forward, but so far ineffectually, the interference with the oyster 
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indnsky and restriction of the area for beds being strongly opposed by a 
certain section of interested persons. 

(4) Poi$cm Woundt caused by Fish, — Perhaps the most widely feared fish 
prodocing cutaneous injuries are the " Sting Bays^"' belonging to the order 
Baioidia, These have one or more sharp barbod spines attached to some 
portion of the dorsal surface of the tail ; these may cause severe lacerationa 
when incautiously handling the fish, or when stepping on them while half 
Jiidden in the sand. In the first case I personally came across, the pain was 
so intense that the strong, healthy man almost fainted. There is no poisoa 
apparatus connected with the spines, but they are like poison arrows, being 
coated with mucus from the surface of the fish, which has peculiar irritating 
properties. Another class of fish, the Scorponudm^ are profusely provided 
with sharp spines on the opercular plates, fins, etc., which inflict irregular 
punctured wounds. Among the very dangerous fish are Synaneea verrucosa 
and S, horrida, found in the Bed Sea and on the coasts of Africa and India ; 
in these species the dorsal spines are grooved, having small poison bags 
attached, the venom being injected into the wound by pressure. Injuries 
from this fish occasionally cause death (Day). The symptoms vary according 
to the amount of venom injected ; they are local pain, increasing and spread* 
ing from the wound, with swelling of the part, lymphangitis and gangrene, 
attended with convulsions, delirium, and attacks of syncope. 

Other very dangerous fish are the Thalassophryna, of which two species 
are known, one in the Pacific, the second in the Atlantic Ocean. These fish, 
according to Giinther, possess as perfect ^poison sacs and tubular spines as 
any venomous snake. The poison sacs are attached to the bases of the 
opercular and dorsal spines. 

In the '* Weavers " Traehinus^ common in European waters, the dorsal and 
opercular spines have deep double grooves, thepe being filled with fluid 
mucus, but there is no true poison apparatus. Wounds inflicted by them 
are followed by violent inflammation of the injured part. 

Many genera of the ^ cat fish '' tribe Siluridce are excessively dangerous 
So handle, the dorsal and pectoral fins having very hard serrated bony 
spines, which may inflict serious wounds ; in some of these fish glandular 
organs are found at the axils of the spines ; the body is covered by an 
offensive tenacious mucus, which can readily inflict the wound. Great 
numbers are commonly eaten by the lower " castes " in India, they are there- 
fore frequently caught ; the fishermen immediately cut off the offending 
spines, it being rare to see a perfect specimen in the market. 

Treatment of Wounds, — These should be enlarged and the blood allowed 
to flow freely, or the part may be ligatured above, and the poison removed 
by cupping or sucking the wound, then ammonia or spirits of turpentine 
may be applied, followed by fomentations, opium being given and stimulants- 
as necessary. The wounds caused by the serrated spines of rays and cat fish 
almost always suppurate. 
17 
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(5) Fish map act as intermediate or definite Hosts. — An example of the f ormet 
is found ip Lota vulgaris, which is commonly known to harbour the larval 
form of Bothriocephalus lotus (see Cestodes). Congers are said to be infested 
with hydatids. A curious case has been described by Dr. Batten, namely, 
the fixation of a species of Lepcophtheirus, one of the "CalegidsB'" or fish lice 
on to the cornea of a fishmonger (which specimen he kindly sent to me). 
These semi-parasitic copepods are very numerous on many flat fish, moving 
about actively on the skin some time after the death of the fish. The saline 
condition of the ocular conjunctiva, with a certain quantity of mucous secre- 
tion, render this position particularly suitable for these parasites if acci- 
dently incroduced. It is, however, very rare : I have never beard of or seen a 
second case. The parasite was successfully removed, vision not being 
impaired. 

LITERATURE.— Andrews. Handbook of Public Health, Part I. 1898.— Battet. 
<< Crustacea Parasite on Cornean,** Lancet, April 7, 1900.— Coppengbr. "Tropical Naval 
bygiene," Davidaong Diseases of Warm Climates,-^ Day. Fishes of India ^Dayid. Deutsch 
Med. Woch.t 1893.— Gunthbr. Study of Fishes. -^Kacoy. Natural History of Victoria, 
N» S, TF.—MARTiisr, Sydney. «*Ptoinain Poisoning," AUbutt'a Syst i/ed.— Ostlbe. 
System of Medicine.^^^ Public Health Reports," Journal of State 3/edicin«,— Bottaed, 
On poison Organs of Synancea, Scorpopna, and Ploto«ii«, 1879.^ J, HaodONALD R00BES» 
B. N. MS3.| Fish Poisoning a/nd Venomow Fishes. 
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MISCELLANEOUS NOTES. 

No. I.— SIZE OF REMARKABLE TREES. 
Mr. L. Augusto has kindly measured the great Gouralr CAmte— the Baobab— 
Adansorua digitata near the Custom House at Mora, Earanja (Bombay 
Harbour), and reports it to be 30 feet 5 inches in circumference at 4 feet 
from the ground. 

G. MARSHALL WOODROW. 
Kelvinside, N., 
Glasgow, January 1903. 

No. II.— NESTING NOTES FROM KASHMIR. 

I have spent the past summer in Kashmir, and it may interest oologists to 
read a few notes I have made on the nidification of certain birds whose nests 
and eggs are almost or altogether unknown. During April and May I was in 
the Astor District. On the 29th April, at an elevation of about 10,000 feet, 
I saw 3 young Nutcrackers — Nucifraga multipunctata — hardly able to fly, so 
this bird must breed very early. I think, too, it probably has 2 broods in the 
year, as I found a nest, containing young, in Sonamarg at the end of July. 
During May I found nests of Tinnuncultts alaudarius, Tetraogallu$ himalay* 
ensiSj Pica ruitica and Cinclus asiaticuSy but I was too early for eggs of the 
last two mentioned. June, July and August I spent in Sonamarg and in the 
higher valleys in its neighbourhood. Sonamarg itself has often been visited 
by egg collectors, but the higher alpine valleys round it appear to have been 
but little exploited. It is in these alpine valleys, from 10,000 to 14,000 feet, 
that many new nests may be discovered, and the best time to visit them is 
from the 20th Juno to the end of August. 

Mr. J. Davidson, in ihe Ibis for January 1898, gives a very interesting 
account of ' a Trip to Kashmir * in search of eggs, and to any one intending to 
come up here for this purpose, it would prove of the greatest assistance. 

No. 369. Tribura major is common at Sonamarg, and its characteristic note 
(Tic-tic-tic) loudly proclaims the bird's advent in the latter part of June. It 
is never met in the forests, but frequents the outskirts and the low bush 
jungle in the open meadows. I found 3 nests in July, but only secured one 
clutch of eggs. The nest is a small cup of grass lined with fine grass, placed 
on the ground in thick herbage, and is difficult to find. The eggs, 3 in number, 
are pinkish white spotted finely with reddish brown, and average 74" x '57" 
in size. The bird does not appear to breed below 7,500 or above 10,000 feet. 

No, 405. Phylloscopus afftnis I found breeding plentifully during July in the 
Juniper scrub from 11,000 to 13,000 feet. The nest is globular, loosely built of 
grass, lined with hair and feathers and is placed from 6 inches to 2 feet from 
the ground. The eggs, three or four in number, are either plain white, op 
white spotted sparingly with cinnamon red. The plain and spotted eggs 
sometimes occur in the same nesi The average size of the eggs is *62''x'47''. 

No, 589. Aheonax ruficaudu8,'—1h\% Flycatcher is not uncommon in the 
Sind Valley from 6,000 up to 10,000 feet, but its nost is extremely hard to 
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find owing to the bird's abyneas, and it deserts it very readily. I fonnd 3 nests 
in Jane of the nsnal Flycatcher type placed from 20 to 30 feet from the 
ground, in every case the nest was against the main trunk and resting on a 
small branch of the tree. The eggs (I secured but one clutch) are pale green, 
very faintly spotted at the larger end with reddish brown, forming a well- 
defined ring. 

No, 644. RuUcilla rufiventrU, — The Indian Redstart was quite common 
in the higher valleys above 10,000 feet, being most common over 12,000 feet. 
I found only two nests, both in July, one of which was placed on the ground 
between two stones near a stream ; the other, also near a stream, was built in 
an indentation on the side of a large rock about 4 feet from the ground. The 
nests were cup-ithaped, made of grass, lined with fine moss, some horsehair 
and a few feathers. The eggs, 3 in number, are buff in colour, speckled finely 
with red ; the average siae being '80^ x 'bV\ 

I have read Captain Marshall's ' Notes on the Birds near Quetta ^ published 
in the Journal of 18th October last, in which he states that the eggs of this 
Redstart are pale blue in' colour. In both the cases quoted above, I 
unfortunately failed to kill the bird off the nest, but I examined the bird 
through a field glass for over half an hour, and the same morning killed a pair 
of the same species which I was able to identify. 

No, 651. Calliope pectoralis, — The nests of this bird, which I fonnd, were 
at an elevation of about 11,000 feet. They were cup-shaped, made of grass, 
and placed on sloping ground nnder a tuft of grass or small bush. The eggs, 
3 or 4 in number, are pale greenish blue, faintly spotted with reddish brown 
at the larger end. The bird breeds from the middle of June to the end 
of July, 

No, 712, Accentor nepalensis. — The Accentor was breeding early in July 
at a height of 13,500 feet, I found 2 nests placed on the ground under 
shelter of rocks ; they were cup-shaped, made of grass and moss, and lined 
with fine grass. In one nest were 3 fresh eggs, in the other 2 nestlings and 
one addled egg. I left the former to see if the bird would lay more, and on 
the following morning, on returning to the nest, found that the eggs had been 
broken, and only one of them was sufficiently whole to admit of being patched 
up. The e!;g8 are large for the size of the bird, the average of the two eggs 
I secured being '94'' x '69". They are pinkish white in colour, and plentifully 
speckled with red, chiefly at the larger end. 

No, 758. Prcpaseer rhodoehrou$,'^l found two nests of this bird in the first 
week in August, at an elevation of about 10,500 feet. The nests were cup- 
shaped, made of twigs and grass, and lined with horsehair : they were placed 
3 or 4 feet from the ground in bushes ; the eggs, four and five in number 
respectively, are a bright blue, with a few large black spots, obiefly at the 
larger end. The average size of the 9 eggs is -72" x 'SS", 

No, 1^1. Fringillauda aorrfida.—Large flocks of these birds are often seen 
in the Kashmir valleys during the spring migration, and it is one of the 
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tommoftest bifds in tlie higher valleys nemr Sonamarg during the snmmer. 
They did not begin to breed till the middle of July, and I fortunately secured 
several nests at an elevation of 12,000 to 13,000 feet. The nest is made of 
^ass, and lined with horsehair and a few feathers : it is placed in a hole 
under a rock, and the tunnel leading to the nest is sometimes as much as 2 feet 
long ; in two instances the holes were like those made by a rat in open flat 
^tound. The eggs, generally four and sometimes three in number, are pure 
white with considerable gloss^ and are somewhat pointed at the smaller end : 
•verage sise 'S2f x 'SD". 

KENNETH BUCHANAN, Ma job, 

4uh Sikhs. 
Srinagar, December, 1902. 

No. III.— NOTES ON A FEW CATERPILLARS OP 
INDIAN SPHINGID^. 

1. Aeherontia lachene, — A larva found in Poona in October 1898 had the 
Ijround-colotir a bright gamboge yellow instead of green : this tint may have 
Just been assumed preparatory to pupation as the insect was full-grown, but 
it did not cease feeding until 3 days after being found. 

2. PolyptychuB dmtatus, — Hampson describes the larva as ** green, with 
yellow marks down the back, outlined in pink, &c.*' Two specimens obtained 
in August 1898 and a third in October of the same year in Poona, had no 
trace of pink or yellow on the back which was of a uniform bright green, 
while the sides were dull green in ground-colour. Others obtained from eggs 
Bud fed on the same plant had the normal pink and yellow markings. 

3. Chctrocampa theylia. — Three forms of this larva are given in Hampson's 
book ; I bred a number of the first of these here in Sadra last September. In 
my experience the brown colour was only assumed in the final stage and not 
always then, the larva being invariably green in the earlier stages and some- 
times in the last stage also : the green had occasionally a pink tinge. The 
pupa very long for the sise of the moth. 

4. Ckcerocampa celerio, — My experience of this caterpillar does oot at all 
accord with Hampson's description, ije,, "Brown: a series of whitish ocelli with 
darker centres from 4th to 10th somites ; horn and underside white. '* In 
September 1900 near Palanpur I found two forms: the first, of which I obtain* 
ed several specimens, feeding on 3 different plants (one the grape-vine), was 
green, with 2 ocelli only, one on the 4th, and a smaller one on the 5th somite. 
The second form, of which I obtained one specimen at Palanpur and have 
bred another this year in Sadra, was brownish purple in colour with numerous 
dark strige on the dorsal area, a paler broad lateral stripe, pale sub-dorsal line 
from 1st to 4th somites; 2 ocelli, as in the green form, on the 4th and 5th so- 
mites,, the first and larger one being yellow with dark centre flecked with 
bluei; legs and horn crimson. I do not profess to know much about Indian 
moths, but the perfect insect produced frcm both the above forms of larva 
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agrees with the description of C. celerio in Hampson's book, and is certainly 

the moth labelled as ^ cekrh '' in the Society's collection. It is, except (7. 

theylia, about the commonest of the genus in the Poena District and in Gozerat. 

5. Protoparce contoZwaK.— In Poena, October 1898, I obtained 4 larraa 

feeding on a species of wild conYolvulus in which the ground colour was a dull 

grey-green thickly covered with brown strigss : a broad lateral white line, the 

oblique stripes indistinct. Head brown with black markings, horn shining 

black above, yellowish below. Kesulting pupa and imago typical *' convol* 

vuli/' I also found the normal green form on the same food-plant in th9 

neighbourhood. 

A. H. MOSSE, LipuT., I.S.C, 
Sadra, D^eimher 1902. 

No. IV,— NUMBER OP EGGS OF THE DABOlA (ViPERA 
RUSSELLI). 
On the 5th March last, at Mahisa, in the south of this Agency, I killed a 
female daboia rather more than 4 feet in length which contained 55 eggs. I 
Opened several of them, bat in none was there any trace of the embryo. 

I regret that I did not make fuller notes at the time, but so far as my re« 
collection goes, all except 3 or 4 of the eggs which I counted were fully formed. 
In this part of Guzerat the local name for this snake is " Chitar." 

A. H. MOSSE, Lieut., I.S.C, 
Sadra,Mahi Kantha, December 1902. 

No. v.— THE INCUBATION OF A CUCKOO'S EGG. 

At the end of August last year I found in Boroda a nest of the Large Bab- 
bler containing 4 eggs of its own, and a fifth of the Pied Cuckoo {Coccystez 
Jacohinus), When I blew these eggs the former proved to be comparatively 
fresh, one of them, only, containing just a tinge of blood, whereas the 
Cuckoo's egg seemed to have been sat upon much longer, the embryo being 
considerably advanced towards development and the eye-balls formed. 

Now it is hardly likely that the intended foster-parents would take no notice 
of an egg deposited in the nest before any of their own had been laid ; where- 
fore it must be presumed, I think, that at least one or two of the Babbler's eggs 
had been longer in the nest than that of the Cuckoo. The inference then ia 
thdt the Cuckoo's egg incubates more quickly. If this is so, the object may be 
to enable the young Cuckoo to hatch before the others and either turn them 
out or from its superior age and strength obtain more than its fair share 
of food. Or the idea may be to give the Cuckoo a chance to make up for lost 
time if its mother is late in depositing her egg in the nest. These may be fanci- 
ful speculations on an isolated case, but I should very much like to know 
if anything of the kind has ;been noticed before ? I have not heard of a 
similar instance. 

A. H. MOSSE, Lieut., I.S.C, 
Assist. Political Agent, Mahi Kantha. 
Sadka, December 1002, 
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No. VL—l CENTIPEDE EATING A SNAKE. 
{WITH A PHOTOGRAPH). 

I beliave it to be a fact that Centipedes in general are eminently raptorial in 
their habits, attacking anything that they can overpower. It never occurred 
to me, however, that a Centipede wonld be bold enough to attack a snake as 
appears to be the case in this instance. Considering the inbject worthy of re* 
cord, and possibly of interest to members, I had a photograph taken about half 
the real size, depicting the Centipede and snake in the position I saw them 
and in which I understand they were found. 

The specimens were received by Dr. Pedley, who sent them home (unfor* 
innately before they were identified) to his son for the Marlborough College 
Museum, and it is to him I am indebted for the following information. 

They were found on the floor of a house at Eokine, a suburb of Rangoon, 
the snake alive and writhing in the clutches of the Centipede. They were 
killed and at once transferred to a jar of spirits, and the owner thinking the 
incident an unusual one sent the specimens to Dr. Pedley. An inspection of 
the photo will show that the skin and flesh for about two inches has been 
completely removed from the tail of the snake and presumably eaten by the 
Centipede, which was one of the common large brown unstriped variety often 
met with in this part of the province. 

It would have been very interesting to know if the snake was uninjured be- 
fore the Centipede attacked it, but in any case as the snake was alive when 
found, it might still have held its own against the Centipede. I shall be glad 
if this note and photo should prove to be of any interest to members of the 

Society. 

W. P. OKEDEN. 

Rangoon, January 1903. 

Ko. VII.— A MAN-EATING PANTHER. 
The panther first began man-eating in this district in the rains of 1901 : 
apparently he came from the Dangs, as his first kills were in the villages 
bordering on those native states. I think he probably took to man-eating on 
account of the 1900*1901 famine which was very bad indeed in the Dangs, 
many people dying out in the jungle (I have myself seen skulls of those who 
tried to get into British territory but died by the way) ; during the famine 
the deer and pig in the forests would naturally diminish on account of the 
Bhils and Eonkanis being hard up, and this together with the circumstance 
of people moving about in the wildest and least frequented parts in search 
of edible fruits and roots probably led the panther on some extra hungry 
day to take to man for food. The first man he took was probably 
dying or asleep in the jungle. I did not hear of the man-eater till last 
February when my camp was at Mulher in the centre of the valley where he 
was killing : his beat in the Mulher Valley was about 7 miles long and 3 broad. 
I remained 10 days at Mulher trying my best by means of *' holding the 
hills/' beats and sitting up over kills to get the beast, but was unsuccessful and 
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oonld not stay any longer. Abont a month lat«r while I was in the Peini 
Range I received word that he was man-eating again, and so as the moon waa 
waxiog I determined to go back to Mnlher and hare one more tryy — a long tiring 
jonmey of over 60 miles by road (with no springs) and 40 miles by rail. I 
stayed at Molher a week, bat never once saw the beast and had to go. Men 
were killed in Angnst and September, and in November my work took me 
to Ajmir Saundana within 22 miles of Mulher, and while at Ajmir I beard on 
the 26th of November that the panther was killing again. I at once went to 
Molher, but it was not till the 4th of December that the beast was kiUed ; 
I shonld have had to leave on the evening of the 4th as I conld spare no 
more time after him, so lack was with me at last. 

On the 3rd, at noon, I heard a boy of 15 had been killed at Wadai, 4 miles 
from my camp ; this boy was most nnfortnnate. Last year the panther had 
tried to get him, bat only mauled one leg ; my wife and I were able to doee 
the wound with carbolic oil and the boy got well ; this time he and one or two 
others were sitting close to a bright fire on a threshing floor near the village 
in the early part of the night and the panther came and carried him off: the 
panther took him about a quarter of a mile to a patch of high grass and 
hrushwood and ate all he could of the head, the flesh of one leg and all his 
inside ; so there was plenty left for the beast to come back for. The body 
was dragged into deep shade under the brushwood and there was no tree any- 
where near to sit up in, so four holes were made in the ground and a wooden 
post put in each ; a cart was then taken off its wheels and lifted en to the top 
of the posts so as to be about 8 feet from the ground : the cart and pests 
were then hidden in branches and grass, only a small opening being left to; 
shoot through. An avenue was cut through the brushwood so that I could 
clearly see the body from the erection, which was about 35 feet from the kill. 
At 3-30 p.m. I was sitting as quiet as a mouse in the cart and had sent all the 
men back to the village. At about 4-30 I distinctly heard the panther cough- 
ing about a quarter of a mile away. In another hoar's time and without 
any warning the beast growled just close behind me ; I had been absolutely 
still and he could not have seen me and so probably he scented me because 
of my erection not being far enough off the ground. I did not turn or move,, 
hoping he would in a few minutes come round to the kill in front ; but he 
was too cute, and it got darker and darker till at 6-30 I could not see the body 
at all : there was a crescent of a moon, but it was useless, as the body was in deep 
shade. At about a quarter to seven I settled to turn up my hurricane lamp 
and hang it outside on one of the front posts and about 7 feet off the 
ground : I did so as quietly as I could and the light shone well on to the body. 

I ROW felt as if my best chance had gone, but settled to sit right through 
the night till morning. At 8-30, after the moon had set, when looking 
towards the body I saw a grey mass beyond it which had not been there 
before, so I knew the panther had come at last and was more thankful than 
I ever remember being in my life. He looked most weird as of course he 
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had come absolutely noiselessly, and he gradually got nearer and nearer and 
looked whiter and larger and more like a ghost than anything. When he got 
up to the body he half turned his side although still looking straight towards 
me, so I settled to shoot. I had purposely put an expanding bullet in the left 
barrel of my *450 express and a solid one in the right and meant to shoot both 
barrels at once (a finger on each trigger) as the lamp invariably goes out with 
the concussion of the air so that one cannot get in a second shot. I aimed 
at his body behind the shoulder as far as I could and pulled both triggers ; a 
flash, a loud report and total darkness, and then I listened and heard the 
panther crashing down the hill for about 5 seconds, then quiet, and then a 
groaning growl ; so I knew he was hard hit. Nothing more could be done 
till morning so I went back to the village, and after a fine drink of milk tried 
to sleep on a bed of chaff thrown down on the ground under the eaves of a 
but, but a rat which would try to walk over my face, numerous insects and 
cattle and goats a few feet away in the hut hardly allowed me a wink the 
whole night. At sunrise we started off to the kill : we found blood very soon 
and tracked very cautiously : the tracking was easy, as there was a lot of 
blood but there was plenty of cover so one had to be careful. The panther 
had gone down to the stream bed and after about. 15 minutes we saw the 
body stretched out on some rocks ahead with back towards us. I threw a 
small stone towards it but there was no movement so I went up to within 
10 yards^ distance. I then was pretty sare he was dead, but threw a rock at 
him to make sure, when to my surprise he lifted his head to look at me . I 
fired two solid bullets into his head and all was over. He was a splendid 
male 7'*d^'' long and the length of the middle toes in his fore feet showed 
he was the man-eater of last hot weather. One of the bullets of the night 
before had struck him in the stomach and the second (the solid one) had 
broken one of his hind legs. 

When first-he took to man-eating he would never touch any one unless he 
(or she) was lying down and unless it was quite dark with no moon or fire 
or light burning ; under these circumstances if no one were sleeping outside 
he would go right into a hut if the door were open and lay hold of one of 
those asleep : if he happened to grip by the arm or leg and the victim yelled 
out then probably the panther would let go and try his luck elsewhere, but if 
he laid hold at once by the throat so that there could be no cry^ then the 
man, woman or child would probably be carried out of the hut before the 
others sleeping near knew anything at all. 

He had got bolder .however lately and the kill before the last was in 
broad-day-light and I went and saw the pUice (in Gad forest on the Dangs 
boundary). Villagers had been cutting rosha grass and were taking their 
head-loads to the still, the last couple being a woman and her boy (or girl), 
who it seems were some way behind the othen ; the panther had crouched 
in high grass within 5 feet of a forest foot-path ; I saw the patch of blood 
close to the path and some 10 feet from the grass where the panther mu3t 
18 
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liavo sprung from, and the marka showing the way the panthef had dragged 
off the woman, bnt her remains were never found and nothing was heard of 
tbe (Aiild, so both must hate been killed and eaten. 

The following list shows the damage done by the panther in the Halher 
Valley : he was probably the beast which did the man-eating in the Dangs and 
"also in the part of the Fimpalner Bange of Khandesh adjoining the Molher 
Valley, but I can give no figares for damage outside the Nasik District. 

Number of people killed at once 24 

„ „ „ who died subsequently from being mauled 6 

Total deaths in Mulher Valley 30 

Number of people who were mauled but recovered, 11. 

L. 8. OSMASTON, 

Deputy Conservator of Forests. 
Camp Bhowli, Nasik Distriqt, 

January 1903. 

No. VIII.— NOTE ON THE BKBEDINO OF CERTAIN HERONS, ETC 
IN SOUTHERN INDIA. 

In Hume-Oates, under Herodias alba (Vol. Ill, p. 238), is mentioned a re- 
sort near Madras where many waterfowl used to congregate for breeding. 

On coming across this reference I decided to find out whether the place 
retains its old reputation in this way, and accordingly made inquiries last 
summer concerning it. The result of these inquiries was foil of promise and 
I decided to visit the place, should I get an opportunity. 

As soon as the N*B. Monsoon set in I communicated with Mr. A. C« 
Tate, I.C.S., Judge at Chingleput, who very kindly institated searching 
Inquiries forme. 

The monsoon came late and the tank at Vaden Tangal remained empty un- 
til November 6th when heavy rain half filled it. The birds lost no time and 
appeared on the 8th. The villagers said it usually took thirty days for the 
birds to lay^ dating from their arrival. I accordingly decided to visit the 
place about December 10th. 

Happening however to be in Madras on duty at the end of November 
and with a couple of days to spare, I thought it would be as well to go over 
and see how the birds were progressing ; and well it was I did so. 

I went over to Chingleput on November 30th and through Mr. Tate's ex- 
cellent humlohnst was enabled to spend a most instructive day on December 1st. 

Ijeaving Chingleput at 5 a.m. in a ^onjjuika^ a 13-mile drive brought me to 
within 3 miles of Vaden Tangal, which was reached in a bullock cart. 

On arriving at the tank I found a raft prepared, and started at once to 
explore the nests. I found trees and tank exactly as described in Hxmie- 
Dates. I found only 5 kinds of birds breeding, vi9,, 1527 Phalaeroeorax 
fuscieollis, 1553 Anaxtomus oscitans, 1554 AnUa manillen$i$ (a few pjiirs 
only), 1555 ArJea cinerea^ and 1568 NycHcorax grisew. 



MISCELLANEOUS NOTES. 139^ 

Tbe natives, however, assured lae that at this time there are usually 10 
varieties breeding and that later on 3 more oome. They gave me the Tamil 
names of these. With the exception of A. manillensiB the birds were in. 
thousands and I must have seen many thousands of eggs during the day. 

At the bottom of page 239 of the article above quoted occurs the foUowirg- 
passage: — " Can it be that any of the birds that breed in the South in Decem- 
ber and January breed again with us in July.^* 

That the birds are the same I am satisfied. Ana8tomu» Oicitans wa8> 
without exception, iu grey plumage. I saw many specimens of P^fu8cicolli$ 
with white breasts and saw many on the nests without the white tuft behind 
the ear coverts. Some specimens of N, griseus were in very bedraggled 
plumage, it being evidently their second brood, and the young of the first 
brood appeared to be with them. 

Of A» manillensia there were perhaps B or 10 pairs, but these birds were so 
shy that I had great difficulty in identifying their nests, and only really 
managed to satisfy myself in one case. 

I believe the sole difference between the nests of A, manillensia and 4*- 
tinerea is that the former have some pretence at lining in the form of rather 
smaller sticks whilst the latter have none. 

A, oscitans kept entirely to themselves. P. fuscieoUis and N^ grisem did 
not appear to like each other, but appeared to put up with the 2 larger 
herons. 

The eggs of A. ateitan» were in all stages of incubation^ the number of 
eggs in a full clutch being invariably five. The degree of incubation is per- 
fectly easy to estimate from the amount of dirt on the shell, and in the same 
clutch may be found a perfeetly white fresh egg and a dirty thing ready to 
hatch. 

The young of A, cinerea are able to stand immediately on leaving the egg 
and it was interesting to watch them hatching. I saw birds that could not 
have been more than three or four days old picking vermin from each other. 

This vermin appears like magic — there is no sign of it in the nests with 
eggs, which are of such construction as to give very little cover to insect life ; 
but no sooner are the young hatched than they become infested. 

The water in the tank is very oily and foul, and I was told that not even 
cattle would drink it. 

If I had gone ten days later, I should^ I think^have i|;ot very few full clut- 
ches and certainly no fresh ones^ 

H. N. FACKARIH Caft., B. A. 

QoTACAMUND, January 1903. 



No. IX.~QUEEB FIND OF A PAINTED SNIPE'S EGG. 
On 26th October last, Mr. H A. Gass, Conservator of Forests, who was 
staying with me, told me that about a week before when he was dining with 
Mr. Jackson, I. F. S. at Coimbatore, the latter, when eating a snipe, came on 
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an egg. On inqniry the snipe of course turned out to be Rostratula eapm' 

m. Mr. Jackson kindly sent me the egg which he hadkept. Although it was 

in a highly putrid condition when it arrived and had a couple of fork holes in 

it, I managed to clean it out and make some sort of specimen of it. 

H. N. PACKARD, CAFr., R. A. 
OoTACAMUND, January 1903. 

No. X.— BIRDS NESTING IN SOUTHERN SHAN STATES 
OF BURMA. 

The following notes may be of interest to some of our readers : — 

No8, 458, 459 and 461. Suya crinigera (The Brown Hill-Warbleb), 
atrigularis (The Black-thrqated HiLL-WARBLBit) and fup^rciTtam (Ander- 
son's Hili/-Warblbr). The above three, according to Col. Rippon's List 
of Birds in the Ihis^ October 1901, are all found up here, the last being 
stated as very common,-^! have found a good many nests of Suyas up here, 
but so far have failed to identify the birds as they all seem very much alike 
with slight variations, some having a supercilinro, others indistinct ones, and 
again some without any signs of one at all, while again some have black beaks 
and others horn-coloured ones, the sise also varying. — I have sent four skins 
to the Society, which have so far I believe stumped even them. — I found one 
nest on Ist June 1902 with two eggs, the bird agreeing with No. 461, Suya 
superciliarie, the eggs being pinky white with dull red spots. I found another 
nest on the 19th with four eggs, the bird agreeing with the same description 
with the exception that it had indistinct iubterminal patches, but the eggs are 
pale green with dull red spots and a zone round the larger end. — I have other 
eggs white with red spots and zones, in fact I have three distinct types of eggs, 
but, unfortunately, the birds all seem to merge into each other. The nests are 
all the same, cylindrical, of woven grass down with a hole at one side near the 
top. If any kind friend can help me out of my difficulty I shall be very much 
obliged. Egg collecting has its disadvantages in these parts when one is not 
good at ideutifying species and has no specimens for reference, although I 
have been very lucky in my first season in getting a good many compara- 
tively speaking rare eggs. 

No. 611. Fratincola leucura (The White-tailed Bush-chat). I saw 
three or four of* these birds near Fort Stedman on the 29th July 1902, so they 
must evidently breed round the lake. 

Urolortcha tOjpela. This bird was first recorded from the Shan States by Col. 
Rippon in the Ibis for October 1901, being the first record from within In- 
dian limits. — I sent skins to the Calcutta Museum for identification. Mr. Finn 
kindly wrote saying^' they are certainly not the ordinary Munia {U.puncttdala) 
of India, butwhether they are U. topela of China or U, subundtilata of Burma, 
I cannot say." As it is highly improbable that two varieties are to be found 
up here, I think I am quite safe in recording its breeding from within Indian 
limits. It is extremely common up here during the rains, when it breeds from 
August to October (a few nests may be found in Noven^ber). It nests at all 
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heights from the ground and not near water. It »eems to prefer thorn and 
bramhle bushes, the orange-trees in the Government Orchard being particular 
favourites. The nest is of the usual Mnnia type with a decided porch over 
the entrance. Five to seven seem to be the usual complement of eggs which 
arc white. Fresh and incubated eggs are often found in the same nest but 
never more than seven. 

I have lately received the following note from Mr. Oates in regard to 
U, iopela: — 

** The Munias you sent me are near topela, but not quite like the Chinese 
birds. If I were writing ^ The Birds of India' again, I think I should unite 
topsla to puuctulata. The various races are so like each other and so 
difficult to make out. " 

No, 739. Sporapinthus flavidiventris. The Burmese Red Mumia. Breeds 
up here from September to December. I have found nests at some distance 
from water in spear grass, the nest being very hard to find ;— in fact the only 
way I have got them is while riding or out shooting by hearing the little 
bird get out with a ** cheep " from under my feet. I have found two nests 
lined with feathers. As I do not see this mentioned in Blanford, it may be 
of interest. 

Those nests found in September had five to six eggs, while those found in 
December had generally four incubated eggs ; this is probably due to it being 
the second brood. 

No. 820. Eirundo striolata. The Japanese Striated Swallow. I have 
found three nests of this swallow in October and November but have 
not been fortunate enough so far to get their eggs, as some one destroyed 
the nest before I could get them. I watched one nest for some time and one 
evening I got up to it and feeling something inside opened it, catching both 
birds but alas no eggs. It builds generally inside houses, making a long retort- 
shaped nest, which must be broken before one can see into it. 

No, 1236. Circus jnelanoleucun. The Pied Harrier. This Harrier mnst 
breed up here as I saw quite half a dozen of both sexes near Saga, south of 
Fort Stedman Lake, on the 10th and 2Sth July 1902. The country down 
there is a huge swampy plain with a river running through the middle of it, 
I bad no time to hunt for nests nor did I want to, as the swamp is full of 
leeches, but I had a good opportunity in watching them from my boat, as 
they beat up and down on both sides of the river. The only eggi 1 got on 
this trip were the Striated Weaver bird and Chestnut-bellied Munia, of which 
there were any amount nesting in the long grass within a few inches of the 

water along the river banks. 

^ H. H. HARINGTON, Capt. 

Taunggyi, Burma, February 1903. 

No. XI.—RAKE DUCKS. 
Mr. W. Moore has this year obtained three specimens of Eutteiiafakata, 
one of which was sent to me for identification ; all were young females. 
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Mr. N. 8. Moody has shot and given me a magnificent male Ana* tono" 
rhfjficha (The Eastern Spot-billed Duck). The bird was one of three 
seen on the banks of the Brahmapootra Biyer. Mr. Mondy believes he has 
seen others of this species before. This is the first recorded occurrence of 
the Eastern Spot-bill in really Indian limits. 

Mr. Bose shot at the end of last year a fine male Pink-footed Goose, Anser 
brcichyrhynehui, Messrs. Moore and Mondy saw two birds which, they think 
were of this species. The feet were of snch a vivid pink m to attract 
attention when the birds were still far out of shot. 

E. C. STUART BAKER. 

DiBRUQABH, March 1903. 



No. Xn.— GAZELLE TAKING TO WATER. 

The following incident may have interest for other members who, like 
myself, do not usoally associate Gazelles with w&ter : — 

When riding on a camel early one bitterly cold morning, towards the end 
of January this year, along the bank of a wide and deep canal in the Hissar 
District, Punjab, I saw a Gazelle [fiazella henneiii) some little distance 
ahead on the same bank feeding along the grassy edge of the canal. When 
I came within some forty yards, it suddenly sprang into the water, and 
swam rapidly up stream for some distance ; then landed on a shelving part of 
the opposite bank ; scrambled up the side ; stood a few moments on top to 
look round ; shook the water off its flanks and then boHed off into a aandy 
wakte be3ipnd. It was a full-grown buck. I think he must have previously 
swam across the canal to feed on the short grass on the side I was moving. 
On this side, like the opposite, the country was perfectly open, so that if he 
disliked icy cold water, he could easily have avoided going into the canal 
to escape my approach. But he appeared to me to enter the water without the 
slightest hesitation, just as a Newfoundland dog would behave. A shikari 
who was with me, told mo afterwards that the Gazelle constantly cross and 
rensross the canal and its branches. In the part of the Hissar District I went 
over during a few days' stay, I noticed the Ghiselle were nearly always 
seen not far from the canal and its irrigating channels^ while what Antelope 
I came across, were miles away from water. The Gazelle appeared to keep 
near the gram fields ; and although these fields were prot jcted all round by a. 
high fence of thorny branches, they managed every now and then to jump 
over the fence, as on several occasions I saw them inside the fields. I was 
informed that when the hot weather sets in, the Antelope collect together 
and then keep near the canal and its water-courses. 

G. S. RODON, Major. 
Dharwar, March 1903. 

No. XIII.— THE CRESTED GREBE. 

It would appear that the Crested Grebe {Podicepes cristatus) is not at all un- 
common in North -Eastern Assam. Messrs. Moore and N. S. Mondy have seen 
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nearly a dozen this year and seonred eight. Mr. Stevens of Rangagora has shot 
one and I have had several notices of its having heen seen by others. On 
nearly all occasions the birds are seen in twos, not necessarily pairs, as frequently 
both birds prove to be males, and females are mneh ]e»s often seen than male?, 

E. 0. STUART BAKER. 
DiBBUOARH, AssAMj Maroh 1903. 



No. XIV.— FOOD or THE HAMADRYAD OR KING COBRA. 

Referring to Vety.-Major O.H.Evans* paper on the Hamadryad in Vol. 
XIV, No. 3, of this Journal the following note regarding the food of this 
snake may be of interest : — 

While touring in the Trans Salween Shan States in February 1900, I shot 
a hamadryad in the Md Hang stream. One of my men hung it up on a tree 
close by. After watching its contortions for a few minutes — for it was not 
quite dead — I was greatly surprised to see what appeared to be 2 or 3 inches of 
the tail of a snake protrude from its jaws ; this I immediately laid hold of, and 
extracted what turned out to be a cobra — a light-coloured variety in excellent 
preservation so that it could not have been long swallowed. The lengths of 
the hamadryad and cobra in the flesh were, respectively, 9 feet 8 inches and 
4 feet. I procured tbe skins of both. 

W. H. CRADDOCK. 
Kuala Lipis, Pahang. 
(Federated Malay States), t/ameary 1903. 



No. XV.— OCCURRENCE OF THE COTTON TEAL (NETTAPU8 
. COROMANDELIANUS) IN 8TND. 

When shooting at a dhund near Sujawal last week I shot a Cotton Teal. I 
see Oates in his '* Game Birds of India '* says that '^ this small duck has not 
yet been observed in Sind." My shikari said that he had seen tbe duck 
before, but that it was very seldom shot. The boatmen did not seem to 
kijkow it. In case this may interest you I am sending the duck for identification^ 

J. W. PARRINGTON, Lieut., 

47th Battery, R. F. A. 

Karachi, Jamiary 1903. 

[Note. — There appears to be some doubt as to this teal occurring in Guzerat 
and Sind so that the above record is interesting. Blanford says in Vol. IV, 
pirds — Fauna of British India : — *' In India this Teal is rare in Malabar, tbe 
Bombay Presidency and Kattyawar and wanting in the desert parts of 
Bajputana, in Sind and the Western Punjab." Oates in his '* Manual of the 
Game Birds of India/' Part II, says : " This small duck has not yet been 
observed in Kashmir, in Sind or in Cutch and probably these tracts lie 
outside its range." Stuart Baker in *' Indian Ducks and their Allies," page 
193, Vol. XI., of our Journal says: " In India proper it may be said to have 
its stronghold in Eastern Bengal, is still very common in Western Bengal 
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and Assam, less so in the Eastern Punjab and Bajputana, especially so in the 
cold weather, and actually rare towards the West of the Empire. Barnes says 
that it is not found either in Guzerafe or Sind, bnt it has been recorded from 
both places since his book was written." Mr. Stuart Baker unfortunately 
does not say where it was recorded, so the above note of Lieut. Parrington's 
is interesting. In reference to Guserat, Mr. E. L. Barton, of Bombay, 
writes : " On referring to my game-book 1 find- 
On 17th January 1897 at Pardi (Surat District) I shot 5 Cotton Tei^. 
„ 24tn „ „ „ »» )> «> 1 »f » 

„ 13th Feb. „ „ „ „ „ 9 „ „ 

„ 18th Dec. 1898 at Lohderia (Ahmedabad District) I shot 1 Cotton 

Teal. 
,, 23rd „ )• )f Ah dura (Ahmedabad District) I shot 1 Cotton 

Teal. 
I have shot, I am certain, nmny more Cotton Teal both in Guzerat and near 
Bnlsar in previous years, but in my diaries then they were only put down as 
duck or teai;'— Ed.] 

No. XVI.— FOOD OF MELURSUS URSINUS (THE SLOTH-BEAR 
OR INDIAN BEAR). 

On the 6th March 1903 I wounded a bear which made off leaving a fresh 
blood trail. On following the trail fresh droppings were found and among 
them an entire snake skin about 15 in. long. The process of digestion had 
rendered identification impossible, and the scales were rubbed off, but the 
shape of the head was like that of a Russeirs viper {Vipera russellii), 

H. R. G. HASTED. 

ViZAGAPATAM DiST., 7th March 1903. 

No. XYII.—FELJS BENGALENSIS (THE LEOPARD CAT). 
About this cat Blanford remarks that there is one skin from the Coromacdel 
Coast in the Calcutta Museum and a live specimen from Jeypore (Madras 
Presidency) was in the London Zoological Garden. From this it would appear 
to be rather uncommon in the northern parts of the Madras Presidency and I 
think it interesting to note that on 21st January 1903 one was killed in a beat 
in Jeypur State, Vizagapatam District, and that on 1st March one was caught 
in Jeypur District. The skin and living animal I have with me at present. 

H. R. G. HASTED. 
Vizagapatam Dist., 7th March 1903. 



No. XVIII.~NOTES ON BIRDS NEAR QUETTA. 

I notice amongst the Miscellaneous Notes iji No. 8, Vol. XIV of our 
Journal, some notes on birds seen near Quetta, and would like to add a few 
that were obtained by me at or near Chaman in 1900 and 1901 — 

Aedon /ami7f an>,— The Grey-backed Warblkr. In August and September 
in a garden and also near Sanzal. 
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Syli^a nana,— Thb Desert Warblbb. In the fort bills near Sanzal. 

ScotoeerM inquieta^ — The Streaked Scrub- Warbler. Very common in 
the low Bonib on the desert round Ghaman. 

Lanius asHmilis, — The Allied Grey Shrike. One specimen shot near 
Sanzal. 

Oriolua Icundoo, — The Indian Oriole. Common in gardens. Mostly 
immature specimens seen. 

Siumus porpkyrottotuB, — The Central Asian Starling. In Ghaman in 
flocks in December. 

Saxicola ckrysopygia, — The . Red- tailed Chat. One specimen shot at 
Bogra in September. 

Tharrhaleus Jerdoni, — Jerdon's Accentor. At Cbaroan and at Saranan in 
January and March; at the latter place in small flocks in the bushes in the tanks, 

Rkodospiaa obsoleta (Licht). In Chaman in flocks in the gardens, in August 
and September and again in March, sometimes 20 or 30 at a time on railings 
and telegraph wires. 

Passer hispanhlensis.^TRE Spanish Sparrow. In large flocks in gardens^ 
Ac., in October, November and December. 

Emhtriza schcnUclus^ — The Rebd-Buntinq. Chaman, December. 

Emberiza Stracheyi^^TuE Eastern Meadow-Bunting. One specimen 
obtained in Chaman in November. 

Motacilla per sonata, —T BE Masked Wagtail. Fairly common in Chaman 
in the winter. 

Anthus ^inoletta, — The Water Pipit. Common in lucerne beds at Chaman 
in winter. 

Melanocorypka maxima,— -The Long-billed Galandra Lark. On the 
desert in the winter. I kept one as a pet for some time which had hurt itsetf 
on the telegraph wires. 



POONA, March, 1903. 



W. WATSON, 
Captain, I.M.S. 



No. XIX.-NOTE ON HIERAETUS FASCIA TU8. 

A pair of these birds visited our poultry yard for some months and 
accounted for 30 out of 40 (Bushire) chickens. I had long decided to shoot 
them, but their visits being at short intervals — sometimes in the forenoon, 
sometimes the afternoon — we were always taken unawares, and it was only 
when a commotion among the poultry announcing that another chick had 
been added to their list of victims, that we knew of their presence in the 
neighbourhood. Being shy birds, after securing their prey they were off as 
fast as wings could bear them and I only got an occasional glimpse at them as 
they were flying away, and concluded they were Falco communis, which are 
to be seen here occasionally. 

A servant; who had seen the birds carry off a chick, when mentioning the 
circumstances, stated the birds first sat on the ground a short distance from 
19 
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the hen with her brood, then made a audden dash for a chick and carried it 
oft Thia trait being onasual for Faleo communis, I asked whether the birds 
did not swoop down and strike the chicks ; he said, no, they first sat on the 
ground and then attacked the chicks. 

On the morning of the 6th January, I personally saw the birds attack a 
brood, which were under a clump of trees about 50 yards from me ; both 
birds came to the ground first, then dashed in among the chicks, one of them 
being successful in securing a chicken, and though I ran forward shouting, it 
was not till I was about 15 yards from them that they flew off, settling on the 
ground again in the next field. I got my fowling*piece and went after them, 
but they would not now allow me within range, flying off and settling on the 
ground about lOO yards further off. After a careful stalk I got a long shot at 
the one with the chicken as it was flying away, causing it to drop its quarry. 
Both birds then made off for the hills close by. I went after them taking a 
Martini-Henry rifle, and as anticipated, the birds would not allow me within 
200 yards, but flew from peak to peak of the cliffs. A lucky shot at 200 yards, 
with the rifle, broke the leg of one of the birds, it flew about 300 yards, 
settling on the ground behind a boulder, while its mate kept hovering near 
it. My serrant fired at the latter as it flew over our heads, but missed. The 
report caused the wounded bird to fly off another 200 yards, coming to the 
ground again, when a tawny-coloured eagle gave it chase and caught it on 
the ground in its talons. The eagle pecked at the wounded bird two or 
three times, but was more intent on watching our morements. Hopirg to 
secure both birds, I sent my servant forward to shoot them ; but before be 
could get within range, both birds flew away, the wounded one settling again 
about 100 yards off and the tawny eagle kept hovering over it. My servant 
managed to shoot the wounded bird, which I recognised as "fasdaius.^* On 
dissection I removed two eggs, each about one inch in diameter. The bullet, 
with which the bird had at first been wounded, had apparently first struck 
the ground and then the bird, for only a part of it was found embedded in 
the hollow of the pelvis behind the femur. The pelvis itself was not ibjured, 
but the femur was shattered one inch below the joint. 

This turned out to be the ooe which had secured the chick, for embedded 
in its toes were feathers from the chicken, which had been driven in by the 
shot when I first shot at the bird as it was carrying away the chicken. 

This eagle was in fine condition weighing nearly six pounds, but her crop 
was empty. This together with the great cold had no doubt sharpened the 
birds* appetites, and hunger had made them less shy. 

W. P. GUMMING. 
Ormaba, Mekban C!oa8t, January, 1903. 

No. XX.— PREHISTORIC-MAN-HUNTING IN INDIA. 
Not long ago Lord Kelvin in a lecture entitled The Age of ihe Earth 
gave the reasons which point to the period of time which has elapsed sinct 
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nrganie life first appeared on the earth as lying between twenty and thirty 
millions of years. Man, gradually evolved from tree-living ancestors, 
appeared comparatively recently npon the scene. 

It has been shown in several ways that man existed during and before the 
last Glacial Period in Europe, by the association in many cases of his 
handiwork with the remains of extinct animals such as the woolly rhinoceros 
and mammoth which existed at that time as far south as the south of France, 
also by the occurrence of his weapons in the gravel drift in France and 
England at considerable depths, that gravel being now not in a river bed but 
in many cases at the tops of hills, showing that uince that period the present 
Valley has been formed — as for instance that of the river Thames in England 
and the Somme in France. 

There is also th<5 evidence as to age obtained from caverns in both countries, 
in which the implements were sealed up by silt, and the familiar stalagmite 
formation, which is deposited at a more or less fixed rate. 

The date of the latest of the many Glacial Periods can be roughly arrived 
at not only astronomically by the alteration in the position of the earth's axis, 
but also geologically, and thirdly from the examination of the deposits in 
caverns, as for instance Kent's Cavern at Torquay between 1825 and 1841, by 
Mr. Godwin Austen in 1840, and six years later by the Torquay Natural 
History Society. But the final examination extended over twelve years and 
was supervised by a Committee of the British Association between 1868 and 
1880. AU three methods of computation are substantially in agreement. 
The implements in Kent* s Cavern most resembling the Indian ones (which 
I have had the honour of discovering and presenting to the Bombay Natural 
History Society) are thoue in the lowest stratum of all known as the Breccia, 
a dark*red sandy earth holding quarts nodules, and not at all unlike the 
lateritio deposits in which thu Indian implements are always embedded or out 
of which they are derived. 

Very briefly this is the order of the Kent's Cavern Strata from the top : 

( 1) Blocks of limestone up to 100 tons. 

(2) The Black Mould up to 1 foot in thickness. 

(3) Stalagmite floor of granular texture up to five feet in thickness and 
containing limestone blocks. 

(4) The Black Band up to 4 inches. 

(5) The Cave Earth — a red clay less than 4 feet thick and in some parts 
absent. 

(6) A stalagmite floor up to 12 feet thick. 

(7) The Breccia. 

By various methods of computation it seems that as long ago as 260,000 
years man flourished in Europe, and therefore probably long before. 

When I made my discoveries in Somaliland, during thirteen expeditions 
to that country, of stone implements at Jalelo on the Issutugan, of exquisite 
workmanship and in considerable numbcr;i (three rather poor examples of 
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which are all I have been able to offer to the Society) and the Jirst ever Jbund 
in Africa, Sir J. Evans, the Treasurer ol the Royal Society, in a communication 
to that body at once claimed tbem as paleolithic and as completing the chain 
of CTidence Unking India with Europe in prehistoric times. The types were 
identically the same all over the world. So much, then, as regards the age of 
Indian paleolithic implements. Of what kind were the men who used them ? 
At the present day there are, I belieTC, no scientific men of eminence or at 
any rate hardly any, who do not accept the theories first propounded by 
Charles Darwin as clearly proved by overwhelming evidence all pointing one 
way. Man has ascended from the same root or arboreal ancestor as the 
anthropoid apes, flis superior brain has given him the mastery, and given 
an upright position and the use of his hands, everything else has been shown 
necessarily to follow. 

It is to be hoped that in India some oaves may be found containing the re- 
mains of extinct animals, amongst which stone implements may be looked for, 
susls as the caves at Bruniqnel (Tarn et Garonne) and La Madelaine (Dor^ 
dogne) in France ; and those at Plymouth, a4 Brizham and in Yorkshire. We 
have not forgotten the recent discovery by M. Dubois in Java of part of the 
cranium and femur of an ape-like man or man-like ape (scientific opinion is 
divided as to what to call it) in Pleistooene deposits— named Pithecanthropus 
erectus ; it was thought that the earliest discovered examples of the skull of 
prehistoric man were merely deformities and that their ape-like character was 
accidental. 

Repetition has rendered this impossible. When the Neanderthal specimen 
was discovered not far from Dusseldorf in Rhenish Prussia its extraordinary 
appearance led some eminent scientists at first to regard it as a deformed 
specimen, until the subsequent discoveries in the caves of Eguisheim (near 
Golmar, Alsace), at Brtix (Bohemia) and at Spy (Namur, Belgium) and so on. 
A specimen was found as long ago as 1700 at Canusledt (Wiirtemburg). 

That the Indian specimens which I have presented to the Bombay Natural 

History Society are at least as old as the lateritic beds in which they occur, is 

shown by the condition of the chipped surfaces which are stained in exactly 

the same way as the unworked quartsite boulders in the same bed. Some 

have been waterwom previous to becoming embedded and some washed out 

and waterworn afterwards. 

H. W. SETON-KARR. 
Wimbledon, London, S. W., 

February, 1903. 



No. XXI.— DROUGHT-RESISTING FODDER PLANTS FOR INDIA. 

In view of the importance of this subject and the immense benefit which 
will result to India if some good drought-resisting fodder plants are in- 
troduced, the following note by Sir W. Wedderburn will be read with interest, 
Atriplcx semibaccala appears to have proved to bo a most sucoessf ul f(>dder- 
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plant in California in places where the normal rainfall is small, and it is pos* 
Bible that in some parts of India/ where similar conditions prevail, the cultivap- 
tion of this plant will be found to succeed. 

Editors. 

DROUGHT-RESISTING FODDER PLANTS. 

No. 2. 
ATRIPLEX SEMIBACCATA ON AL?:ALI LANDS. 

EXPBBIMENTS IN INDIA. 

The India Office has been so good as to supply me with the most recent 
^formation from India regarding fodder for cattle in times of drought. 
This information is contained in a Note (Agricultural Ledger No. 13 of 1901) 
by Mr. Moreland, Director of Agriculture, reviewing the attempts m»de to 
utilise tho '* reh *' or '' usar " lands, amounting to some two million acres^ in 
the North-West Provinces and Ondh. The first important correspondence on 
the subject was published in 1864, No. 42, Government Selections, and deals 
with the deterioration of villages lying along the Western Jumna Canal. It 
shows that the consti notion of that canal, and the neglect of drainage 
works, led to the accumulation of injurious salts at the surface in such 
quantities as to destroy the fertility of the land, and render crulti- 
vation impossible. There is no record of attempts made to meet this 
mischief during the next ten years ; but in 1874 the matter was taken up by 
Mr. (now Sir Edward) Buck, and in 1876 the " Beh Committee" was ap- 
pointed, and a scheme of experimental work was drawn up, to inclade arbori- 
culture, surface and subsoil drainage, flushing, manuring, and the growth of 
special crops. Unfortunately no chemical analysis appears to have been 
made of the soil selected for these operations ; and the omission of thia essen- 
tial preliminary deprived the experiments of scientific value ; while it led to 
action being, taken in wrong directions as, for example, when nitrates and 
phosphates were applied to the *' usar" lands, which are now known to bo 
already charged (even to excess) with these nutrients. 

. 2. The Beh Committee's experiments, directed to the reclamation of 
** usar/' are reported under four headings : (1) Removal of salts ; (2) Drainage ; 
(3) Silting ; and (4) Deep cultivation, manuring, and ploughing in green crops. 
(1 ) Removal of salts. This was tried on the Awa estate. The salts on the 
surface were scraped off before the rainy season, and in the following year 
the quantity of such salts was found to be decidedly less; but the subsequent 
history of this plot cannot be ascertained. (2) Drainage, Surface drainage 
was attempted, but the plants died, and this method was given up as a failure. 
Subsoil drainage with two-inch pipes was then tried, but was also held to be 
a failure, mainly on account of the prohibitive cost, and the experiment was 
abandoned. (H) Silting. By this method it was sought to form an entirely 
new soil by deposit on the top of the " usar," but it was found that this 
process was of very limited application, depending as it did upon a copious 
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flow of water, and a sofficient supply of ooane silt* (4) Deep euUimtton, 
manuring, and ploughing in green erope. Some practical success was obtained 
in improyiflg the texture of the soil and in dispersing the salts from the 
surface by growing green crops of rice and hemp, and ploughing them in ; 
but the experiments do not seem to have been conducted on systematic or 
scientific lines. No analyst being available, the original condition of the 
plots was not known ; and the ultimate results are not ascertainable, as, after 
some years of varied operations, the plots were either sold to private in- 
dividuals or diverted to other purposes. Thus at A.mraman, acquired in 
188i, there was abundant ploughing and manuring ; rice, barley, peas, maize, 
and millet were sown with varying success ; but in 1892 the whole reserve was 
sold, and the improvement effected in the condition of the soil appears to have 
been lo%t. Similarly at Oherat there was no analysis to begin with, and the 
ofl&cial reports differ as to the nature of the saline deposits. Eventually this 
reserve was atjld to a Mr. Ee venter, who utilised it as a dairy farm. At 
Gursikran and Juhi the operations took a different direction, and a quantity 
of hay was made from the natural grasses belonging to " usar '* soil, princi* 
pally the Sporobolue arabicu». The areas were enclosed, and the grasses grew 
in considerable abundance ; but they died down after tbe rains ; (hey did 
not stand drought ; and the hay, which proved unpalatable and innutritions. 
Was refused both by the Cavalry and Commissariat Department as being 
unfit for fodder. The unsucceMful attempts to introduce Australian salt* 
bushes as fodder plants are referred to by Mr. Moreland at page 453 of the 
Agricultural Ledger. The first trial was made iu 1882, and the Airiplex num" 
mnlaria promised to do well. But the beginning thus made was not effec- 
tively followed up, and the ultimite fact of the experiment is recorded as 
follows: '* Unfortunately the further detailed history of these plants is not 
on record, but all have disappeared.'' Mr. Moreland adds that he has learned 
from Mr. Dathie, B9tanical Direcbor. that the failure of these plants was 
" due to their inability to live through the wet season when the surface of 
the ' usar ' is slimy mud, and water often stand;* on it." This collapse of the 
experiment shows that in selecting the locality for plantatioii, due considera- 
tion was not given to the special characteristics of the salt-bash, which 
tolerates extreme heat and drought, but cannot endure heavy rain and a 
moist atmosphere. Owing to this nchaopy error a great opportunity wan 
lost. Judiciously planted on the arid waste, which is its proper habitat, the 
salt-bash might, in the droughts of 1897 and 1900, have proved the salvation 
of countless plough cattle, besides, as will presently be shown, solving the 
problem of ** usar '' reclamation. 

3. From the above summary it appears that as yet but little progress has 
been made, either in propagating drought -resisting fodder-plants, or in re- 
claiming " usar '' lands, *' the problem which has been the subject of special 
study by the Agricultural Department for the last twenty years " (Agri- 
cultural Ledger, p. 415). From want of scientific method the Department 
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appears to have missed the olae to sncoeai which has been doxtronsljf 
grasped by the experts in America. To nse a homely phrase, two birda may 
Id the present case be killed with one stone, for American research showa 
that by the propagation of salt-bnsh on dry alkaline waste a donble benefit 
ean be secured. On the one hand an abundant supply of nutritious fodder 
may be provided; while, on the other hand, the noxions salts will be removed^ 
thus restoring the soil to fertility, and rendering it fit for canal irrigation. 
In the interests of Indian famine prevention e76ry effort should be made to 
secure this double advantage. How ibis may be done can best be learned b^ 
reference to the facts ascertained by American experts, to wkk^ I will now 
refer. 

American Research. 
4. On the suggestion of the Director of the Scientific end Technical Df «r 
partment at the Imperial Institute, I addressed the United States Agricul* 
tural Department at Washington, and by their courtesy have received tho 
latest accounts of what has been done in Amerioa,as regards fodder plants oa 
salt lands. Among the printed papers received are the. following pamphlets, 
prepared at the Experiment Station of the Agricultnral College and issued aa 
Bulletins by the University of California :-^ 

Bulletin No. 125— (May, 18H9) : ** Australian Salt-bushes, Besulta ot 

18 years' tests : characteristics, propagation, and field tests^" by 

Charles H. Shinn, Inspector of Stations ; and " Composition and 

Food Value,*' by M. E. JafiEa, Assistant Chemist. 

BuUetin No, 128^(March, 1900) : ** Nature, Value, and Utilisation ol 

Alkali Laods/' by £. W« Bilgard, Director and Chemist. 
BuUetin No. 133— (August, 1901): "Tolerance of Alkali by Varioua 
Cultures,*' by B« H. Loughridge, Agricultural Geologist and Phy« 
si cist. 
Bulletin No. 140— (February, 1902): *' Lands of the Colorado Delta in 
the Salton Basin," by Frank T. Snow, E. W. Hilcard. and G. W. 
Shaw ; with a Supplement by J. Burtt Davy, Assistant Chemist. 
I have also received 12 pamphlets on forage plants, published at Washing* 
ton by the Uuited States Agricultural Department. Of these the following 
bear the most directly on the subject of drought-resisting crops :-^ 

Farmer' 8 Bulletin No. 108— (1900) : " Salt-bushea," by P. Beveridge 

Kennedy, Assistant AgrostoLogist. 
Circular No, 18— (1899): ' Smooth Brome-grass,'' by F. Lawson-Sorib* 

ner, Agrostologist, 

Bulletin No. 2— (1900): "Fodder and Forage Plants/' by Jared G« 

Smith, Assistant « Section of Seed and Plant Introduction. 

5. No one can peruse these detailed records of chemical and botanical 

research without being impressed by the persistency and scientific skill with 

which the experiments have been carried out, and tha care with which reanlta 

have been recorded. Under the direction of public authority a staff of 
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bigblj^trained experts have set themselves to deal systematically with the 
problems arising oat of droaght ; experimental farms and laboratories have 
been at their disposal ; and the rich harvest of facts and experience reaped 
by them contrasts painfully with the meagre results obtained in India by the 
inadequate machinery provided for similar investigations. The conclusions 
arrived at, so far as they bear on the snbject of this Note, may be briefly 
summarised under two headings : (A) Chemical analysis ; and [B) Botani- 
cal research. 

6. (A) Chemical Analyiit, By this branch of inquiry it is shown that the 
salts existing in alkali lands are made np partly of salts that are noxious to 
plant life, vt«., carbonate of soda, sodium oh lorid (table salt), and sulphate 
of soda (Glauber's salt), and partly of salts which are valuable fertilisers, 
v»s., sulphate of potash, phosphate of potash, and nitrate of potash: that 
these salts are originally distribnted in solution throughout the soil ; and 
that by means of capillary attraction and evaporation they are accumulated 
on the surface, forming a crust destructive to most forms of vegetable life. 
(B) Botanical Research. On the other hand, by the experiments in thi» d^ 
partment, it is proved that certain fodder plants, notably the Australian salt^ 
bushes, can live and thrive upon such alkali lanis, absorbing large qnantities 
of the noxious salts, while appropriating only a small proportion of the 
fertilisers. They also posseas the valuable property of sharing with the 
hygroscopic salts the 10 per cent, additional moisture held in suspense in these 
alkali soils. Among these salt-bushes expenenoe points to A triplex eemibaccata 
as most suitable for hot dry climates, being drought-resisting, prolifiu, and 
capable of producing abundant supplies of good fodder ; and it is found 
that by continuous cropping with this salt-bush the excess of injurious salts 
is eliminated ; so that the alkali lands may, by this simple process, become 
<* profusely and lastingly '' fertile for the growth of ordinary crops. 

7. With reference to the origin of the alkali trouble. Professor Hilgard 
points out (Bulletin No. 128, p. 13) that the soluble salts in alkali soil have, 
like the soil itself, been formed by the progressive weathering of the con-' 
tiguoDS rocks ; that the salts in the upper 4 or 5 feet of soil are usually limited 
in amount ; and that they are not ordinarily replenished in indefinite quanti- 
ties from the lower strata. The salts move up and down within the upper 4 
or 5 feet of the soil or subsoil, following the movement of the moisture 
descending in the rainy season, or when irrigated, to the limit of the annual 
moistening as a maximum, and then re-ascending or not according as surface 
evaporation may demand. At the end of the dry season, in untiUed irrigated 
land, practically the entire mass of salts may be within 6 or 8 inches of the 
surface. The injury to vegetation is caused mainly within a few inches of 
the surface, by the carbonate of soda, which corrodes the bark near the root- 
crown, and by the sodium chlorid, which acts as an antiseptic, and arrests 
development. Carbonate of soda may however be neutrslised by treating it 
with gypsum, which converts it into the sulphate, or Qlauber's salt, which 
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is oomparatirely innocuous. Sodium chlorid (table salt) cannot be cbemi-^ 
cally neutralised; but it can be removed mecbanically, by scraping tbe 
salt crust from the surface, or by *' leaching,*' that is by drenching the. 
land with water, which dissolves the salts and carries them away by a system 
of under drainage. These methods however have the disadvantage that they 
carry oft the fertilisers as well as the noxious salts. A special warning is 
given against the bad habit of surface irrigation, which stimulates evaporatioa 
and " deep-furrow " is recommended, vtde diagrams at p. 38 of Bulletin No. 
140. It is also pointed out that mere flooding will not wash away the salts, 
as these soak into tbe ground at the first touch. 

8. The verdict arrived at from the botanical experiments is emphatically 
in favour of the J ^W/^/^o; ««mt2'ac(;a/a within its own proper habitat. Sum- 
ming up his conclusions Mr. G. H. Shinn, Inspector of Stations, reports as 
follows: "This Bulletin (No. 125) shows that the California Station has 
been experimenting with salt-bushes for 18 years, that the tests of some 
species have extended over the greater part of the State, and that Atriplex 
semibaccaia is the most generally useful species of all that have been planted, 

although others are worthy of cultivation ..It is seldom that a plant 

shows so much adaptation to differing circumstances as Atriplex semibaecata,** 
At the same time he warns us that ** it cannot endure too heavy summer rains, 
nor the moist atmosphere of many warm countries,** though " within its own 
realm it is unsurpassed among the gifts of nature to the deserts and alkali 
wastes which cover so large a part of the earth's surface." In this view he 
is fully confirmed by Professor Hilgard and the other auihorities above 
referred to. I may quote a few particulars as to the special merits of this 
plant. First, as to its power of resisting drought : " The total rainfall at 
tbe Paso Robles Station for the season of 1897-98 was but 3'24 inches to 

March; April and May showers brought this to 4*75 By the 1st of 

April, the roadsides were brown and barren. On unirrigated land there was 
no green fodder-plant excepting salt-bush in the entire region. The growth 
of Atriplex semibaccata on this poor and arid soil was a revelation to every 
farmer. Seed sown in December, 1897, made a foot of growth by April 12tb, 
branching and covering the ground. After being cut back for sheep feed, it 
made a second growth of 6 inches by the end of May, and was cut a third 
time before the end of summer,*' (Bulletin No. 125, p. 5). Similar reports 
for the same dry year (1898; came from the other stations. Thus, in 
the West Sacramento Valley, ** the salt-bush grew from a few inches to 3 
feet in diameter on hard, dry clay land where even weeds did not grow ; and 
it volunteered from sclt-sown seeds in the hard road.'* Then as regards 
tolerance of alkali, the Atriplex semibaccata stands "extremely high," sur^ 
passing all plants of similar food value in its power of growth on land highly 
charged with alkaline salts. It is also hardy in respect of cold, remaining 
green late in the season, and withstanding a temperature of 14° Fahrenheit. 
Further the A, semibaccata is very prolific, self-sown seedlings springing up 
20 
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freely ; the fallen seeds, and subsequent seedlings, being protected by the 
low-spreading mass of the plant. Some individual plants have, in Califor- 
nia, attained a diameter of 18 feet in one year, much exceeding in growth 
the parent plants in Australia. A very large amonnt of fodder is thus 
produced, and in one case a yield is reported of 30 tons per acre of green 
forage. The green forage can be easily handled and made into hay, a special 
merit of this variety being that it is procumbent, and the stems are tender 
and flexible ; whereas most of the other varieties of salt-bush beiog shrubby 
and erect, are only suitable for browsing. This hay has a high nutritive value, 
its protein content being twice that noted for wheat hay. Next to the salt- 
hushes the Chilean plant Modiola decumhens, of the mallow family, deserves 
attention as a means of removing salt from alkali land. It grows very freely, 
and is relished by cattle. Then there is the Tussock grass {Sporobolus 
mroides), which ftock will eat ; and the various alkali weeds, such as the 
" Grease woods " (Samphhes), and the Alkali grass (DistiddU spicata). 
Smooth Brome grass (Bromu$ inermis) is also highly recommended in Circular 
No. 18. *' Its drought-resisting qualities have proved it to be the most valu- 
able grass for dry regions where other grasses could hardly exist.'* I observe 
also that the Argentine salt-bush (.-1 triplem pamparum) is favourably noticed. 

PROPOSED INDIAN EESEAROH. 

9. Such beiog, in brief, the result of American investigations, there 
remains the question : What practical steps should now be taken in order to 
utilise these conclusions, and obtain for India the two-fold benefit, of 
abundant fodder for cattle, and the reclamation of " usar " land ? Before 
applying American experience to Indian requirements, care must be taken 
to ascertain how far the physical conditions of the two regions are identical ; 
and for this purpose it is necessary that the tests of chemical analysis, and 
botanical experiment, should be applied in India with the same scientific ac- 
curacy that has been employed in America. It seems probable that the salts, 
both noxious and nutritive, contained in the " usar " soil are similar to those in 
the alkali lands of California. But in order to proceed with safety an exact 
analysis should be made in the different Indian Provinces interested. If by 
such analysis phosphates and nitrates are found to exist in abundance, it will 
be evident that experiments with artificial manures and night-soil may be at 
once abandoned ; while the presence of carbonate will show that treatment 
with gypsum, or some analogous substance, is called for to neutralise the 
mischief to plant life. Then there is in India a wide field for botanic ex- 
periment, by reason of the varieties of soil and climate in the different 
provinces ; and with the large choice of forage plants offered by the con- 
tinents of Asia, America, and Australia, there should be no difficulty in 
ulthnately discovering the forms of vegetation best suited to Indian require- 
ments. Airiplex aemibaccata should have a prominent place in these botanical 
experiments, care being taken to avoid past errors as regards its location 
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Had beed been given to ibe warning of American experts, tbese plants, so 
peculiarly suited to bot arid plains, would not bave been exposed to tbe wet 
and mud whicb caused tbeir destruction in tbe experiment at Aligarb. [N.B, 
In tbis connection I see it stated tbat Lowland Purslane (Semvium) and 
Saltwort (Suceda) are suited to moist alkali and salt-marsb soils.] It bas been 
ascertained tbat tbe asb of tbe AtripUx semibaccata contains 40 per cent, of 
sodium cblorid ; and it is calculated tbat tbe removal from tbe land of a 
five-ton crop of tbis salt^-busb bay will take away nearly a ton of salt per 
acre. It would tberefore evidently be a great mistake to plougb it in, as bat 
been done in tbe case of rice and bemp, for tbis would bave tbe effect of 
returning tbe noxious salts to tbe soil. Mr. Moreland states tbat a furtber 
trial is being m^de of certain salt-busbes and allied plants. It would be 
inter^ting to know tbe names of tbese, and I trust AtripUx temihaceaia is 
among tbe number. 

10. Tbe extended investigation above suggested are probably beyond tb» 
resources of existing expert establisbments in India, wbicb bave done tbeir 
best witb insufficient meaos. But tbe practical issues are so momentous, 
tbat we must bope tbe Government of India, seeing what bas been aoconw 
plisbed in America will not hesitate to equip Experiment Stations and 
Agricultural Laboratories on a scale similar to those at Washington and in 
California. It would be well to obtain tbe co-operation of the Indian Uni-- 
versities and Technical Colleges in organising tbe operations ; and in order 
tbat tbe work may be conducted continuously and at moderate cost, a staff 

of young Indian scientists migbt be permanently enlisted, to be specially * 

trained for tbese investigations. Professor Bose and others bave shown ^ 

what valuable results may thus be produced in the various departments of 
scientific research. 

11. It is gratifying tbat tbe Secretary of State bas expressed bis interest 
in drought-resisting fodder-plants, and bas moved tbe Government of India 
to cause the subject to be taken up earnestly by the Agricultural Depart- 
ments m all Provinces. Tbe prospect is encouraging ; for every •* usar *• 
acre that can be planted with salt-bush, will provide tons of wholesome 
sustenance for cattle, wbile graduaUy bringing into culturable condition 
waste lands which are described as being '* intrinsically of the very richest 

description." 

W. WEDDEBBUBN, 

Indian Famine Union, 

Palace Chambers, 

Westminster, S.W. 
Ut January 1903. 
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PROCEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE 5th 
FEBRUARY 1903. 

A meeting of the members of the Bombay Natural History Society was 
held at the Society's rooms on Thursday last, the 5th February 19t/3 ; the 
Venerable Archdeacon Scott presiding. 

NEW MEMBERS. 

The election of the following new members was announced : — 

Mr. fl. C. Nangle (Rangoon) ; Lieutenant A. Willock, R.I.M. (Bombay) ; 
Mr. St. O.de Carteret (Partabgarh, Oudh) ; Mr. P. J. Fitz Gibbon (Bel- 
gaum) ; The Hon*b]e Syed Hoosein Belgrami, Nawab Imud-ul-Mulk Bahar 
door, B.A. (Hyderabad, Deccan) ; Mr. A. D. St. C. Barr (Amraoti, Berars) ; 
Mr.T. J.Metcalfe (Rangoon) ; Lieutenant J. V/. Parrington, R.A. (^Karachi); 
Mr. J. Scott, MJ.O.E. (Calcutta) ; Mr. G. Richards, P.W.D. (Rangoon) ; Mr. 
J. McKenna, C.S. (Bassein, Burma) ; Mr. J. A Chapman (Bassein, Burma) ; 
Major C. T. Robinson, R.F.A. (Mhow, C.I.) ; Major S. D. Browne, R.H.A. 
(Mhow, C.I.) ; Dr. Nassarvanjee Fakirjee Surveyor, M.D. (Bombay) ; Captain 
P. 0. Gabbett, 1MB, (Coonoor) ; and Mr. Samuel Joyce (Bombay). 

The Honorary Secretary, Wr. W. S. Millard, asked members to try and 
induoe others to join the Society, as the more members they could obtain, 
the better would be the position of the funds of tho Society, and more 
money could be spent in improving the Journal. 

CONTRIBUTIONS. 

The Honorary Secretary acknowledged receipt of the following oontribu- 
tions since the last meeting :*- 

CONTRIBUTION TO THE MUSEUM. 



Contributions. 



Description. 



Contributors. 



Manii pentadactyla.,., 

Tragulus meviinna .... 

Xettapnt cornmandelianus. 
Podicepei crUtatut...^..^», 



Some specimens of Fishes 

from the Persian Gulf 
1 Indian Pangolin or Scaly 

Ant Eater* (alive). 
1 Skin of the Indian Chev- 

rotain or Mouse Deer. 
1 Skin of the Cotton Teal 
1 Skin of the Great crested 

Grebe. 
ThreeStone Implements from 

the Madias Presidency. 
1 Skin of the Eastern Little 

Stint. 

1 Skin of the Little Ringed JSgialiti* dubia 

Plover. 

2 Skins of the Bengal Bosh 

Lark. 
1 Skin of the Indian Pipit.. 
1 Skin of the Eastern Baya.l /*/#'<?<?«* megarhynchua 
1 Skin of the BttiLted.Ploceus manyar 

Weaver Bird. ' 



Tringa ruficoUis 



Mx. P. W. Towneend. 

Mr. A. H. A. Simcox, I.C.8. 

.Mr. R. E. S. Branson. 

Lt. J. W. Parrington, R.A. 
Mr. H.BuIkley. 

Mr. H. Seton Earr, M.P. 



Mirafra aaamioam 
Anffiua rufu^us,, 



>Capt. H. H. Harrington. 



• Itcwtrded to tUe Ylctorla Guraenf. 
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Gontribntions. 



Description. 



Contributors. 



1 Skin of the Barmese Ued 

MunU. 

2 Skins of the Pegn Honse 

Kparrow, 

3 Skins of the Bnrmese Red- 

vented bnlbul. 
1 Skin of the Burmese 

Shrike. 
1 Skin of the Burmese 

Nuthatch. 
3 Skins of the Burmese 

Spotted Babbler. 
1 Common Snipe (albino). 



Sporaginthus flavidiventrii, 

Patser Jlaveolut ^ 

Molpastet hurm aniens 

Lanivs colurioid^s , 

S'tta neglecta 

Pellorneum tubochraceum., 
Gallinago oaUstU 



Capt. H. H. Harrington. 



Capt. P. P. Kilkelly,I.M.S 



MINOR CONTRIBUTION. 
From Mrs. A. K. Oliver. 

CONTRIBUTION TO THE LIBRARY. 
" The Butterflies of India, Burma and Ceylon," i 

Vols. I, II, and III, by Marshall and de Nic^- \ Presented by Mr. C. 
villa. J Crommelin. 

PAPERS BJftAD. 
The following papers were then read : — '* On two Cetaceans from Travan- 
core by H. S. Ferguson, with a Note on the same/* by B. Lydekker, B.A., 
F.RS., &c., in which a new porpoise or dolphin, named Tuniops Fergusoni, 
was described. 

Mr. E. H. Aitken also read a paper on '* The Butterflies of Bombay and 
the surrounding coantry '' written by himself and Mr. E. Comber. The 
paper was made more interesting by specimens of the various butterflies being 
exhibited and referred to. 

A vote of thanks was passed to the authors of the papers, and the meeting 
then terminated. 

PROCEEDINGS 

OF THE MEETINGS HELD ON THURSDAY, THE 5th 

MARCH 1903. 

The monthly meeting of the members of the Bombay Natural History 

Society was held at the Society's Rooms on Thursday, the 5th March 1903 ; 

His Excellency Lord Northcote presiding. 

NEW MEMBERS. 
The election of the following new members was announced ; — 
Mr,V. G. Morgan, I.F.S. (Hoshangabad, C. P.) ; Mr. H. H. Mann (Cal- 
cutta) ; Mr. J, E. C. Tukes, I.C.8. (Ahmedabad) ; Mr. E. H. Waterfield, LC.S. 
{Kaira) ; Mr. J. T. Scotson, I.C.S. (Ahmedabad) ; Major R. H. G. Bejgate, 
D^.O. (Thayetmyo, Burma) ; Mr. W. M. Nuttall (Dibrugarh, Upper Assam) ; 
Mr. J. Malcolm Maclaren (Calcutta); Lieut. £« C. Coates (Banikhet); 
Mr. B. H. Anderson (Oera Ismail Khan) ; Captain J. G. Holbert^ I.M.S.^ 
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(Naini Tal U. P.) ; Captain G. C. Scott (Ceylon); OapUin W. G. List on, 
LM.S. (Bombay); Colonel H. FitsGerald (Wellington, Madras); and 
Mr. John Glasser (Bombay). 

CONTRIBUTIONS TO THE MUSEUM. 
The Honorary Secretary, Mr. W. S. Millard, acknowledged receipt of the 
following contributions since the last meeting : — 



Contributions. 



Description. 



Contributors. 



11 Fossils from the Gulf of. 

CamKay. | 

1 Skin of the Blu^'hreAsied Hypotanidia striata 

Banded Bail. 

1 quantity of Butterflies 

from Oannanore and 
Kodaikanal. 

2 Crested Buntings (allve>, 
A quantity of Paueolithic 

isnplements from the 
Madras Presidency. 
1 Young Jaekal (alive) . 



1 Golden Tree Snake (alive). 
1 Green Tree Viper (alive)... 
1 Snake 



Melophui ^nelanieterui , 



|Mr. E. P. Lambert, D.B.P. 
.'Mr. 8. L. Whymper. 
Capt. R. W. Barton. 



Mr. E. W. Harper, F,Z.8. 
Mr. H. 8eton-Karr. 



Caniiaureut^ 



^hrytopelfa ornata 

Trimeresurui anamallensU., 
fallophU *trimaeulftiu9 



4 Red-billed Li oth fix (all re) Z«of * rto Ziff^fl ") 

^ Silver-eared Mealas (alive) iV(»#itf ar^fnfawri* 
2 Blue-wlneed Sivas Oihve). 

2 Black crested Yellow 

Bnlbuls (alive). 

3 White-eared Bulbuls 

(alive). 



Mr. W. E. Turner (H.HvB. 

«« HiRhflyer.^) 
Ur. A. M. Einlocb. 

Do. 
Mr. R. H. Madan. 



Siva eyanuroptera 

Otocompsa /taviventrit ' VBir. E. W. Harper, F.Z.8. 

Molpaitet UueotU 



if 



Minor contribntions from Mr. A. Forbes, Mr. F. A. Beddie, Colonel C. T» 
Peters, I.M.S. (Retired), and Major W. B. Bannerman, I.M.8. 
CONTRIBUTIONS TO THE LIBRARY. 

Moore's " Lepidoptera Indica,** Vols. I, II, HE, IV, and 5 parts of Vol. V. 
Presented by H. H. the Maharaja of Mysore. 

" The Birds of Pekin," by Captain H. J. Walton, I.M.S., presented by th* 
author. 

"Journal of the Asiatic Society of Bengal," Vol. LXXI, Part II, No. 3,. 
1902, in exchange. 

" On the Silver Pheasants of Bnrmah,'* by E. W. Oates, F.Z.8. Prewnied 
by the s nth or. 

" Text-book of Entomology " (Packard). Presented by Mr. J. P. Jowett. 
THE ACCOUNTS FOR 1902. 

Mr. N. C. Mr.cleod, the Honorary Treasurer, placed before the meeting a 
statement of accounts for the year ending 31st December 1902, ahowing an 
income of Rs. 11,586 ; expenditure, Rs. 11,032 ; and a balance at credit of 
Rs. 1,562. He explained that the reason the income was smaller than pra* 
Tious years was due to a larger number of members haying omitted to pay 
their subscriptions, and hoped that they would pay them without any f artikar 
delays It was resolved that the aocounts be passed, subje^ lo the uraal aaiii. 



PROCEEDINGS. 159 

PAPERS READ. 

The following papers were then read and discnssed :— 1. " Fleas and the 
Plague," by Captain W. G. Liston, I.M.S., illustrated by a number of enlarged 
sketches, tables of experiments and microscopical specimens showing the 
human flea, the rat flea and a transverse section of a flea, containing the 
plague germs. 2. " Size of Remarkable Trees/* by G. Marshall Woodrow. 
3. " Food of Centipedes/' by W. P. Okeden. 4. " Note on the breeding 
of certain Herons, etc., in Southern India/' by Captain H. N. Packard, RA. 
5. "The Common Snakes of Bombay,** by the Revd. F. Dreckmann, S.J., 
and W. S. Millard, which was illustrated by some excellent sketches made by 
Mr. P. Gerhard t showing the distinguishing features between poisonous 
and harmless snakes in which some similarity exists in colour, markio^t and 
general appearance. 

Most of the papers will appear in full in the Society's Joucaal 

PROCEEDINGS 
OF THE MEETING HELD ON 16th APRIL 1903. 

The monthly meeting of the members of the Bombay Natural History 
Society was held at the Society's Rooms on Thursday, the 16th April 1903 ; 
Mr. J. Sanders Slater presiding. 

NEW MEMBERS. 

The Honorary Secretary, Mr. W. S. Millard, said it was gratifying to 
observe how members had responded to the appeal to obtain new members, 
and he was glad to announce that since the commencement of the year 
seventy-three new members had been elected. The committee sincerely hoped 
that members would not slacken their efforts, as it was desirable to obtain as 
many members as possible, and thus enable the Society to spend more money 
on the journal, especially as the coloured illustrations of Indian Ducks which 
are so much appreciated are so very expensive. 

The election of the following new members was announced :»-Lieutenant 
J. P. Stockley (Kherwara) ; Mr. R. Galloway (Sscunderabad) ; Mr. A. H. Bell 
(Sirsa, Punjab) ; Mr. B. B. McCorinack (Ghamur, Seoni Chappara) ; Mr. H. 
H. Hayden (Calcutta) ; Lieutenant C. T. Simcox (Lacknow) ; Mr. D. L, 
McCarriBon (Koraput) ; Mr. W. Moore, F.J.C. (Dibrugarh, Assam) ; Mr. N. S. 
Mondy (Dibrugarh, Assam) ; Dr. Manilal G. Desai (Kaira) ; Major F. R, 
Ozzard, I.M.S. (Tongshan, N. China) ; Lieutenant F. Stanley Clarke (Tong- 
flhan, N, China) ; Mr, L. 0. Clark, I.C.S. (Lushai Hills, Aijal, Assam) ; Lieu- 
tenant L. L. G. Thorpe, R.A.M.C. (Colaba) ; Colonel A. E. Ward (Kashmir) ; 
Mr. W. H. L. Cabell, B.A., I.O.S. (Rangoon) : Dr. R. Row, M.D. (London), 
(Bombay); Major J. Manners Smith, V.C., C.I.E. (Neemuch, C.I.) ; Mrs. L. 
Dalrymple-Hay (Nellore, Madras) ; Mr. W. Baby Noble (Behali. P. O. Assam); 
Mr, A. J. R. Hope (Myitkyins, U. Burma) ; Mr. K. Bernhardt (Karachi) ; 
Lientenant W. F. Maxwell, R.B. (Aden) ; Captain C. Hodgkinson (Lucknow) 
and Mr. W. J. F. WUliamscm (Bangkok). 
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CONTBIBUTIOXS TO THE MUSEUM. 

The Honorary Secretary acknowledged receipt of the following contribn* 
tions since the last meeting : — 



Oontribation. 


Description. 


Contributor. 


Some Bntterfliea. moantcd 




Mrs. K- Thomson. 


CO plaster of Paris. 
1 Crested Banting (alive)... 
1 Snake (alive) juv. ...w.... 
1 Phursa (alive) juv. ...^.... 

1 Eastern Purple Heron 

S Arflrns Pheasants 


Melophui melanieterus 

Gongylophit conic ui 


Mr. E. W. Harper, F.Z.S. 
Mrs. C. Hudson. 


tjchis corituitu 


Do. 


Ardea wianiliemit 

Argutianut argus 


Mr. B. A. Gupte. 

Mr. B. Laird (through Kr. 

A- D. Neubronner). 
Cant. N. S. H. Bitwell. R,a. 


1 Snftke TaliTe'^ 


Polyodfintnphii iuhpunctatus 
Aouila knjitatti 


1 SdiaII Indian Eairle 


Mr. W. D. Cumming. 
Do. 


1 Noddy - 

1 Do. .....•......••• ••* 


Anous stolidut •••... 


Bo, 
McranfimT MtrmtoT 


Do. 


1 Bed-breasted Merganser... 
1 Indian Ring Dove ........ 

1 Sonrrow Hawk.. ..••«... 


Do. 


Turtu*- rit^riut ^ 

Accioiter niius 


Do. 
Do. 


1 Spotted Sand-gronse ...... 

1 Coro netted Sand-gronse ... 

1 Grey-necked Bunting 

1 Bonellip Eacrle 


Pferoelurus tenegallut 

PtfToeles coronatut 


Do. 
Do. 


f'/mheTtza Buchonaui •••...... 


Do. 


Ilidraetui fiiiciatU4„, 


Do 


1 Indian Tawny Eajfle 

1 Common Wood-Shrike 

1 Indian Wren Warbler 


Aquila vindhiana ••• 


CaptJ. WatsoD, I.M.8. 
Do. 
Da 


Tiphrod limit pondicerianut 
/VJHtfl infrnata 


The Ibis-bill 


fbidorhynchut xtrutherti ... 


Mr. J. C. H. Mitchell. 




Do. 


2 Eggs of the Indian bpur- 

winged Plover. 
2 Eggs of the small Swallow 

Plover. 
A quantity of Marine fhells 

and foRsils from the 

Mekran Coast. 
1 Snake (alive) 


Iloplopterut tentralit 

Glareola lactea,,, 


Do. 
Do. 


Olhiodon fuhgritfus 


Mr. B. A.Gupte,F.ZJ3L 
Mrs. C. Hudson. 


1 Snake (alive) 

116 Birds' skins from the 


Typhlopt brahmiaus 


Mr. S. F. Pearcey. 
Capt. H. Wood, B.B. 

Mr. T. B. BeU. 
Do. 


Shan States Frontier. 
1 Barn Owl or Screech Owl. 
1 Nest of the Spotted-Grey 

Creeper. 
1 Skull of the Indian Chev- 


Strix flimmia - 

Saipornii ipilo%ot(i 


Tragulut meminna 


Major B. Hall, B Jl.M.C. 

Mr. G. C. ^ehling. 

Mr. W. C. Constable, B.I.M. 


rotain or Mouse-deer. 
1 White-cheeked B u 1 b a 1 


Molpaitei levcogtnyt 


(alive). 
1 Houb&ra rallve"^ 


IToubara inacque$ni, »,„„,„„ 







Minor contribution from Col.H. H. Bamet, RJE. 

Contributions to the Library were received from H. H. the Maharajah of 
Mysore, Mr. E. H, Aitken, Mr, Edward B. Poulton, and Mr, G. Claridge. 

EXHIBITS. 

A splendid specimen of the Argus Pheasant {Argusicmu$ argut) presented 

by Mr. Laird was exhibited by Mr. E. L. Barton, who had mounted it for 

the Society. It was greatly admired by all present and will proTe a permar 

nent ornament to the Museum. A vote of thanks was passed to Mr. Barton 
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for bis yalnable work. Mr. E. L. Barton also exhibited a shooting seat which 
he had inyented, and whioh was specially intended for dnck shooting in places 
where there was a good deal of water, and in rushes at the edges of tanks, &c. 
The seat does not sink into mnd, and as it reToIyes on a swivel it is of great 
use in dnck driying, flighting, &e, 

PAPER READ. 

Mr. E. Comber read an interesting paper on " The Argus Pheasant '' in 
which he referred to the onrioos habits of the bird and its wonderfnl 
plumage. 

A COLLECTION OF MOSQUITOES. 

Mr. E. H. Aitken said that it was proposed to make as complete a colleo* 
tion as possible of the mosquitoes of India, and the Committee hoped that 
members would help by sending them specimens of the kinds which paid 
them attention. The importance of a knowledge of the different species of 
mosquitoes could scarcely be exaggerated in the light of recent discoveries ; 
but of the many medical men in India whom it concerned to know them, few 
had the opportunity or time to make large collections, and without a refer- 
ence collection, identification was very difficult if not impossible. To make 
and keep such collection would be altogether in line with the honourable 
career of usefulness which has distinguished the Society in the past, and 
there could be no question that it ought to be commenced at once. Mr. Aitken 
then showed how mosquitoes were killed, pinned and preserved, and said if 
members were not disposed to take the trouble of performing the operation 
themselves they might send live mosquitoes to the Secretary in small bottles 
or glass tubes. 

A vote of thanks was passed to Mr. Comber and Mr. Aitken, and the meet- 
ing then terminated. 
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